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CLASSIFIED INDEX 
OF ADVERTISERS 


Anti Rail Creeper. 
Adreon & Co., St. Louis. 
Asbestos Products. Alli kinds. 
tranklin Mig. Co., Franklin, Pa. 
Asbestos Roofing Slates. 
Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. 
Franklin Mfg. Co., Franklin, Pa. 
Asphalt. : 
Standard Asphalt & Rubber Co., Chicago. 
Asphalt Roofing. 
Stowell Mfg. Co., Jersey City, N. J. 
Asphalt Roofing Paints. ; 
eer Mfg. C The Philip, Jersey City, 
we . 
Ballast Cars. 
Rodger Ballast Car Co., Chicago. 
Ballast Placing Device. 
Adreon & Co., St. Louis. _ 
Rodger Ballast Car Co., Chicago. 
Walters & Okell, Ft. Madison, Ia. 
Ballast Unloaders. 
Rodger Ballast Car Co., Chicago. 
Battery Chutes. q 
Buda Foundry & Mfg. Co., Chicago. 
Bells 
Schwarze Electric Co., Adrian, Mich. 
Bell Ringers. 
Adreon & Co., St. Louis. 
Blocks and Tackles. 
Patterson Co., W. W., Pittsburg, Pa. 
Blue Print Papers. 
Kolesch & Co., New York. 
Blue Printing Machines. 
Kolesch & Co., New York. 
Boarding Camps. 
Railway Boarding Camp & Catering Co., 
Moline, Ill. 
Bolts and Nuts. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Books. 
Audel & Co., Theo., New York. 
Wiley, John & Sons, New York. 
Bridge Paint. 
— Lead & Color Co., Detroit, 
Mic 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit, Mich. 
Dixon, Joseph, Crucible Co., Jersey City. 
Sherwin-Williams Co., Cleveland, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Suydam Co., M. B., Pittsburg, Pa. 
Wadsworth "Howland Co., Chicago. 
Bumping Posts. 
Mechanical Mfg. Co., Chicago. 
McCord & Co., Chicago. 
Building Felts and Papers. 
Frauklin Mfg. Co., Franklin, Pa. 
Cars. 
Torbert, A. C. & Co., Chicago. 
Cars Ballast. 
a — Car Co., Chicago. 
Cars Du 
tei PBallast Car Co., Chicago. 
Cars Rebuilt. 
Atlantic Equipment Co., New York. 
Hicks Car & Locomotive Works, Chicago. 
Car Replacers. 
Buda Foundry & Mfg. Co., Chicago. 
Cars, Second Hand 
Atlantic Equipment Co., New York. 
Cast Iron Pipe. 
Yale, Julian L. & Co., Chicago. 
Cattleguards. 
Adreon & Co., St. Louis, Mo. 
Buda Foundry & Mfg. Co., Chicago. 
Johnson, The W. P. Co., Chicago. 
—s Cattle Guard Co., Birmingham, 
Ala. 
Chains. 
Adreon & Co., St. Louis, Mo. 
Patterson Co., W. W., Pittsburg, Pa. 
Chimney Cast Iron. 
Dickinson, Paul, Chicago. 
Coal and Ore Handling Machinery. 
Rodgers Ballast Car Co., Chicago. 
Cold Water Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Computing Machines. 
Kolesh & Co., New York. 
Concrete Mixers, 
Chicago Concrete Machinery Co., Chicago. 
Conduits—Reinforced Concrete. 
Reinforced Concrete Pipe Co., Jackson, 
Mich. 
Contractors’ ie ag? and Supplies. 
Adreon & Co., Louis. 
Atlantic lei tennd Co., New York, 
Chicago Concrete Machinery Co., Chicago. 
McKeown, H. J.. Cincinnati, O 
Porter, H. K., Co., Pittsburg. 
Railway Boarding Camp & Catering Co., 
Moline, Ill. 
Railway Supply Co., St. Louis. 
Rodgers Ballast Car Co., Chicago. 
Contractors Light. 
Wells Light Mfg. Co., New York. 


Contractor’s Locomotives. 
Vulcan lron Works, Wilkes-Barre, Pa, 
Coupler and Parts, 
Aureon & Co., St. Louis, Mo. 
Crabs. 
McKeown, H. J.. Cincinnati, O. 
Crossing Belis. 
Schwarze Electric Co., Adrian, Mich. 
Crossing Gates. 
Buda Foundry & Mfg. Co., Chicago. 
Crossing Signals. 
Adreon & Co., St. Louis. 
Crossing (See Frogs and Crossings). 
McKeown, H. J., Cincinnati, O. 
Culvert Pipe Clay. 
Evens & Howard Fire Brick Co. St. 
Louis, Mo. 
Culvert Pipe—Reinforced Concrete. 
Reinforced Concrete Pipe Co., Jackson, 
Mich. 
Ditching and Excavating Machinery. 
Atlantic Equipment Co., New York. 
Doors, Steel Rolling. 
Adreon & Co., St. Louis, Mo. 
Draughting Room Supplies. 
Kolesh & Co., New York. 
Dredges. 
Atlantic Equipment Co., New York. 
Dump Cars. 
Rodgers Ballast Car Co., Chicago. 
Electric Crossing Bells. 
Schwarze Electric Co., Adrian, Mich. 
Engines, Gas and Gasoline. 
Otto Gas Engine Works, Chicago. 
Engines, Steam or Gasoline, for Concrete 
Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Engines, Hoisting. 
McKeown, H. J., Cincinnati, O. 
Excavating Machinery. 
Atlantic Equipment Co., New York. 
Expanded Metal. 
Merritt & Co., Philadelphia, Pa. 
Extension Bells. 
Schwarze Electric Co., Adrian, Mich. 
Fire Proof Paint. 
Detroit Graphite Mfg. Co., Detroit. 
Forges, Portable. 
Railway Supply Co., St. Louis. 
Forgings . 
Cleveland City Forge & Iron Co., Cleve- 
land, O. 
Frogs and Crossings. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Gas Engines. 
Otto Gas Engine Works, Chicago. 
Chicago Concrete Machinery Co., Chicago. 
Gaskets. 
McCord & Co., Chicago. 
Railway Supply Co., St. Louis. 
Gasoline Engines for Concrete Mixers. 
Chicago Concrete Machinery Co., Chicago. 
Gates, Railroad Crossing. 
Buda Foundry & Mfg. Co., Chicago. 
Graphite. 
Detroit Graphite Mfg. Co., Detroit. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Railway Supply Co., St. Louis. 
Sherwin-Williams Co., Cleveland, O. 
Graphite Paint. 
Wadsworth-Howland Co., Chicago. 
Hand Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Hand Rail Paint. 
Wadsworth-Howland Co., Chicago. 
Hoisting Engines. 
McKeown, H. J., Cincinnati, O. 
Otto Gas Engine Works, Chicago. 
Inspection Cars. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Instruments, Engineering and eed 
Hanna Mfg. Co., Troy, N 
Kolesh & Co., New York. 
Insulating Gums. 


Standard Asphalt & Rubber Co., Chicago. 


Jacks. 
Buda Foundry & Mfg. Co., Chicago. 
Dudgeon, Richard, New York. 
Duff Mfg. Co., Allegheny, Pa. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 

Jacks, Hydraulic. 
Dudgeon, Richard, New York. 
Henderer’s, A. L., Sons, Wilmington, Del. 
Railway Supply Co., St. Louis. 
Watson-Stillman Co., New York. 

Journal Box Brasses. 
Adreon & Co.. St. Louis, Mo. 

Journal Box Lids. 
Adreon & Co., St. Louis, Mo. 

Journal Box Wedges. 
Adreon & Co., St. Louis, Mo. 

Lamps & Lanterns. 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 

Light. Locomotive (See Locomotive Con- 

tractors.) 











Track 
Standards 


A new book full of 
usefull up-to-date 
information. 
Profusely Illustrated. 


Chapter |, 
ROADWAY 
Chapter 2, 
TIES 
Chapter 3, 
RAIL 
Chapter 4, 
RAIL JOINTS 
Chapter 5, 
RIGID AND SPRING 
RAIL FROGS 


Chapter 6, 
SWITCHES, TURN- 
OUTS, Etc. 
Chapter 7, 
TIE PLATES 
Chapter 8, 
CATTLE GUARDS, 
FENCES, SIGNS, Etc. 
Chapter 9, 
DERAILS, RAIL 
CHAIRS, Etc. 
Chapter 10, 
TOOLS and SUPPLIES 


For special offer on this 
book, address 


Railway Engineering 
SECURITY BLDG., 


CHICAGO 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 


Lights, Contracters, 
Wells Light Mfg. Co., 
Railway Supply Co., 

Lockers, Metal. 
Merritt & Co., 

Locomotives. 
Torbert, A. C. & Co., Chicago. 

Vulvan Iron Works, ’Wilkes- Barre, Pa. 

Locomotives, Compressed Air. 

Atlantic Equipment Co., New York. 
Porter, H. K. Co., Pittsburg, Pa. 

Locomotives, Contractors’, 

Atlantic Equipment Co., New York. 
Hicks, F. M., & Co., Chicago. 
Porter, H. K., Co., Pittsburg. 

Locomotives, Electric. 

Atlantic Equipment Co., New York. 
Porter & Co., H. K., Pittsburg, Pa. 

Locomotive Headlights. 

Adreon & Co., St. Louis, Mo. 

Locomotives, Mine. 

Atlantic Equipment Co., New York. 

Porter, H. K., Co., Pittsburg. 
Locomotives, Rebuilt. 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 

Locomotives, Second Hand. 

Atlantic Equipment Co., New York. 
Hicks Locomotive & Car Works, Chicago. 

Logging Cars. 

Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 

Lubricants (Graphite). 

Dixon, Joseph, Crucible Co., 


New York. 
St. Louis. 


Philadelphia. 


Jersey City, 


N. J 

Mastics, 

Standard Asphalt & Rubber Co., Chicago. 
Measuring Tapes. 

Hanna Mfg. Co., Troy, N. Y. 

Kolesh & Co., New York. 
Mineral Rubber. 

Standard Asphalt & Rubber Co., Chicago. 


Nut Locks. 
American Lock Nut Co., Boston, Mass. 
Railway Supply Co., St. Louis. 
Spencer Otis Co., Chicago. 
Oil Tanks. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Paints. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Detroit Graphite Mfg. Co., Detroit. 
Devoe, F. W., & Co., New York. 
Perforated Metal, 
Adreon & Co., St. Louis, Mo. 
Railway Supply Co., St. Louis. 
Dixon, Joseph, Crucible Co., Jersey City, 
N. J 


Sherwin-Williams Co., Cleveland, 0. 


> Surfacer & Paint Co., St. Louis, 
IVLO. 

Wadsworth-Howland Co., Chicago. 
Paint and Varnish Gums. 

Standard Asphalt & Rubber Co., Chicago. 
Paving Asphalt and Fillers. 

Standard Asphalt & Rubber Co., Chicago. 
Pile Driving Engines 

McKeown, H. J., Cincinnati, O. 
Pipe, Cast iron. 

Yale, Julian L. & Co., Chicago. 
Pipe Dip and Coatings. 

Standard Asphalt & Rubber Co., Chicago. 
Pipe Joint Paste. 

Detroit Graphite Mfg. Co., Detroit. 


Pneumatic Crossing Gates (See Gates Raill- 

road Crossing.) 

Pneumatic Gates. 

Buda Foundry & Mfg. Co., 

Pumps. 

Bowser, S. F., & Co., Ft. Wayne, Ind. 

Pumps, Boiler Test. 

Henderer’s, A. L., Sons, Wilmington, Del. 

Punches. 

Henderer’s, A. L., Sons, Wilmington, Del. 

Push Cars. 

Buda Foundry & Mfg. Co., Chicago. 

Rail Benders. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., 
Spencer Otis Co., Chicago. 

Rail Braces. 
Adreon & Co., St. Louis. 

Buda Foundry & Mfg. Co., 


Chicago. 


Chicago. 


Chicago. 


Indianapolis Switch & Frog Co., Spring- 
eld, O. 
Railway Supply Co., St. Louis. 
Rail Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Indianapolis Switch & Frog Co., Spring- 


field, 


oO. 
McInnes Steel Co., Corry, Pa. 


Railway Supply Co., St. Louis. 
Rail Joints. 

Snow, J. H., Indianapolis, Ind. 
Rail Saw. 

Adreon & Co., St. Louis. 


Rallroad Equipment and Supplies. 
Atlantic Equipment Co., New a 
Yuda Founiry & Mfg. Co., Chicag 


In i. ya's Brlteh & Frog Co., a 
8: ve 





The Keystone Blast Hole Driller 


is a Portable Well Drilling Machine, especially adapted for work in heavy 
R. R. cuts and Canal Excavation ; River and Raber Exploration ; Concrete 
Piling, etc. Wea!so make machines for Mineral Prospecting for Goid and 
Zinc; Percussion Coal Coring Tools, Water and Oil Rigs for ail depths 


OUR 5 CATALOGS COVER THE FIELD. 
KEYSTONE DRILLER CO. Marginal Road, Beaver Falls, Pa. 














A. 0. DOTY, C. E., Manager Established 1900 


THE 


NEW YORK ENGINEERING AGENCY 


35 WARREN STREET, . NEW YORK CITY 


High Grade Technical Men Furnished 
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Z Patent 
BROWN’S #2 
ment 


On Hand Cars, for 
Grinding Tools 
All Kinds 
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Dealers in everything used in Constructing and Operating Railroads 


Nos. 7 and 9, North Third St. 
ST, LOUIS 


THE RAILWAY SUPPLY C 


EXCLUSIVE MANUFACTURERS 








J. A, McGREW, Pres. H. D. BRUNING, V. Pres, and Mgr. P. C. CALDWELL, Sec. and Treas. 


Ghe NATIONAL ENGINEERING CO. 


(Inc.) 
Architects, Engineers, and Constructors. Consultation Expert Reports. 
COLUMBUS, OHIO 
Designs, Estimates, Specifications, Inspection and Reports upon Steam and Electric 
Railways, Bridges, Buildings and Foundations. 














Railway Engineering 
ONE YEAR--ONE DOLLAR 


SPECIAL OFFER 


In connection with our new book 


TRACK STANDARDS 
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CLASSIFIED INDEX OF ADVERTISERS 
(CONTINUED) 





Hicks Locomotive & Car Works, Chicago. 
Rails (New.) 

Atlantic Equipment Co., 
Rails (Second Hand.) 

Atlantic Equipment Co., New York. 

Hicks Locomotive & Car Works, Chicago. 
Railroad Coatings. 

Standard Asphalt & Rubber Co., 
Railway Equipment and Supplies. 

Railway Supply Co., St. Louis. 
Railways Supplies, General. 

Buda Foundry & Mfg. Co., Chicago. 

Railway Supply Co., St. Louis. 


Replacers, Car, and Engines. 
Adreon & Co., St. Louis, Mo. 
Rolling Steel Doors and Shutters. 
Adreon & Co., St. Louis, Mo. 
Rolling Stock. 

Atlantic Equipment Co., New York, 
Hicks, F. M., & Co., Chicago. 
Roof Paint. 
Bird, F. W. & Son, East Walpole, Mass. 
Carey Mfg. Co., The Philip, Cincinnati, O. 
Stowell Mfg. Co., Jersey City, N. J. 
Roofing. 
Bird, F. W. & Son, E. Walpole, —. 
Stowell Mfg. Co., Jersey City, N. 
Roofing Materials. 


New York. 


Chicago. 


Standard Asphalt & Rubber Co., Chicago 
Rovfing Materials, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 


Roofing Slates and Shingles, Asbestos. 
Franklin Mfg.’ Co., Franklin, Pa. 


Safety Gates. 
Buda Foundry & Mfg. Co., 


Sand Driers. 
Parkhurst & Wilkinson, Chicago. 


Scales. 


Chicago. 


Buda Foundry & Mfg. Co., Chicago. 
Second Hand Equipment. 
Atlantic Equipment Co., New York. 


Hicks Locomotive & Car Works, Chicago. 


Sheathing, Asbestos. 

Franklin Mfg. Co., Franklin, Pa. 
Shovels. 

— Tool & MQhovel Co., 


St. Louis. 


Montpelier, 


nd. 
Railway Supply Co., 





Shutters, Rolling Steel. 
Adreon & Co., St. Louis, Mo, 


Columbus Steel Rolling Shutter Co., 


lumbus, 
Signal Lamps. 
Adreon & Co., St. 
Railway Supply Co., 


Louis, Mo. 
St. Louis. 


Signais. 

Adreon & Co., St. Louis, Mo. 
Slide Rules. 

Kolesch & Co., New York. 
Smoke Jacks. 

Dickinson, Paul, Chicago. 


Stand Pipes. 
Adreon & Co., 


Station Paint. 


St. Louis, Mo. 


Wadsworth-Howland Co., Chicago. 
Steam Shovels. 

Atlantic Equipment Co., New York. 

Torbert, A. C. & Co., Chicago. 


Steel for Track Drills and Tools. 
McInnes Steel Co., Corry, Pa. 


Steel Ties. 
Galt, Thomas A., Sterling, III. 


a. W. P., Chicago. Indianapolis Switch & Frog Co., Spring- 
Standard Cattle Guard Co., Birmingham, field 
Ala. Track Tools. 
Stoves. Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., Chicago. Buda Foundry & Mfg. Co., Chicago. 
StCarey Mtg. Co. The Philip, Cincinnati, o, Turnbuckles. 
arey 'g.. Co., e ip, Cincinnati, O. x : 2 
cade ss a a | eS ee. Se 
ns sg ao Co., Chicago. Vesataien 
Surveying Instruments. p 
Hanna Mfg. Co., Troy, N. Y. Devoe, F. W., & Co., New York. 
Kolesch & Co., New York. Velocipedes, Railway. 
Switch Indicator Bells. Railway Supply Co., St. Louis. 
Schwarze Electric Co.. Adrian, Mich. Water Columns. 
Switches and Switch Stands, American Valve & Meter Co., Cincinnati. 
Buda Foundry & Mfg. Co., Chicago. Water Proofing. 
Indianapolis Switch & Frog Co., Spring- Standard Asphalt & Rubber Co., Chicago. 


field, O. 
Tackle Blocks. 


Patterson Co., W. W., Pittsburg, Pa. 


Tanks and Tank Fixtures. 
American Valve & Meter Co., 
Otto Gas Engine Works, Chicago. 
Jackson Tool & Shovel Co., 

Ind. 
Millers-Falls Co., New York. 
Railway Supply Co., St. Louis. 
Walters & Okell, Ft. Madison, Ia. 
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BOWSER SIGNAL TOWER INSTALLATION 


Cincinnati. 


Montpelier, 





Tie Plates. 


Adreon & Co., St. Louis, Mo. 


Co- Spencer Otis Co., Chicago. 


Telephone Extension Bells. 
Schwarze Electric Co., Adrian, Mich. 
Ties, Steel. 
Galt, Thomas A., Sterling, II. 
Tool Steel. 
McInnes Steel Co., 
Track Drills. 
Buda Foundry & Mfg. Co., Chicago. 
Baldwin Steel Co., New York. 
McInnes Steel Co., Corry, Pa. 
Millers-Falls Co., New York. 
Reed Co., Francis, Worcester, Mass. 
Track Gauges and Level. 
Buda Foundry & Mfg. Co., Chicago. 
Railway Supply Co., St. Louis. 
Track Jacks (See Jacks.) 
Track Laying Machinery. 


Corry, Pa. 


D. I. Holman Track Layer Co., Chicago. 


Track Signs. 
Adreon & Co., St. Louis. 
Buda Foundry & Mfg. Co., 


Track Materials. 


Chicago. 


Water Softening Apparatus. 


Kennicott Water Softener Co., Chicago. 


Water Tanks. 

Adreon & Co., St. Louis. 

Railway Supply Co., St. Louis. 
Wire Rope. 

Railway Supply Co., St. Louis. 
Wrecking Cars. 


Buda Foundry & Mfg. Co., Chicago. 
Wrecking Frogs. 
Railway Supply Co., St. Louis. 





THE BOWSER SYSTEM OF OIL STORAGE 


Because of its clean, econom- 
ical and convenient features, 
the Bowser System has been 
adopted by over twenty rail- 
road systems. For that reason 
it is recognized as 


THE STANDARD RAILWAY 
OIL STORAGE SYSTEM 


Bowser equipments have 
been installed and are in suc- 
cessful operation in oil houses, 


store-houses, machine shops, coach yards and signal towers. 
Everywhere oil is handled, the Bowser system can and should be used. Send for Bulletin VII. 


S. F. BOWSER @ CO., Inc. 
FORT WAYNE, INDIANA 
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Railway Shop Up-To-Date 


This is a book of nearly 250 pages 9x12 inches in size and filled from cover to 
cover with the practical every-day knowledge every railroad engineer ought to 
have. It has been carefully compiled from all that is known and has been writ- 
ten about the best and most representative railway shops in this country. Every 
large shop having up-to-date and valuable features, is described. Many of these 
shops are completely illustrated with cuts made from the drawings of the shops 
in the possession of the railroads. It is written in a clear and lucid style. It 
gives inside knowledge that is of inestimable advantage to every Engineer. 

Itis the best authority on railroad shop practice, construction and design published 
and ought to be in the hands of every man who expects to advance in his work. 
This book is handsomely bound as you will note from the photographic repro- 
duction shown herewith. It contains not only a vast amount of valuable infor- 
mation in regard to each of the big railway shops but also gives the kind of tools 
used in each and the best arrangement, with best practices and methods of con- 
struction and design. There is no doubt but that you will find many things in 
this book which will materially aid you in your work and by reference to it you 
will find improvements that can be made in your shop or your department that 
will increase its efficiency and capacity. 

There is no book published that will give you more information than Railway 
Shop Up-To-Date. ORDER IT NOW. 








CRANDALL PUBLISHING CO. 


518 Security Bldg., Chicago 
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RODCER BALLAST HART CONVERTIBLE CAR 


THREE CARS IN ONE 


3%, CONSTRUCTION 
2 is BALLAST 
: GENERAL SS . °y 



























































BUILT OF 30 TO 60 TONS \ 
CAPACITY ANDO OF EITHER 
WOOD OR STEEL A ‘« a: 

CHANGED FROM CENTER a F ; e3 = li 

DUMP TO SIDE DUMP OR ; ee Ge A 

VICE-VERSA IN 20 MIN- 

UTES WITHOUT TOOLS ” 
~HOUSANDS 'N DAILY SERVICE fie TS fia raat ) 
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“IC ABILITY 7 

G1 

RAILWAY EXCHANGE an 

CHICAGO. ILL. ie 

. Mi 

as 

Universal Cast Iron Pipe ; 
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Graphite bury 
° Th 
Paint |B) ssa: 
f for tl 
A straight taper joint, machined but not ground. ; / _— tende 
No lead or other packing material required. Detroit Graphite Mfg, C0., } Mr 
Practically perfect electrical continuity at joints, thus DETROIT, MICH of th 
insuring protection from electrolysis. : : fF Little 
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Wayne shops of the Pennsylvania, has been appointed 


Mir; Grist, assistant general foreman of the Ft. 
assistant master mechanic, with office at Ft. Wayne, 
Ind. Mr. Grist will be succeeded as assistant general 
foreman by Mr. A. S. Courtney. 

Mr. W. F. Ackerman has been appointed shop su- 
perintendent of the Havelock shops of the Chicago, 
Burlington & Quincy, vice Mr. F. Kroehler assigned 
to other duties. 

Mr. Wilson E. Symons has been appointed superin- 
tendent of motive power and machinery of the Chicago 
Great Northern, in charge of shops and machinery 
and the care and maintenance of locomotives, cars and 
St. Paul, 
Mr. W. P. Chrysler will remain in the service 


other rolling stock; with headquarters at 
Minn, 
as assistant superintendent of motive power and ma- 
chinery, with headquarters at Oelwein, Iowa. 

Mr. Harry Santee and Mr. A. B. 
been appointed assistant road foremen of engines on 
the Buffalo division of the Lehigh Valley. Mr. Santee 
will have charge of the freight engines and Mr. Den- 


Dennison have 


nison of passenger engines. 

Mr. Malcolm Baxter, master mechanic of the West- 
ern Ohio Railway, has resigned. 

Mr. J. F. Leonard, general inspector of signals of the 
Chesapeake & Ohio, has resigned to go into the rail- 
way and electrical supply business at Richmond, Va. 

Mr. W. H. Fenley has been appointed the signal 
engineer of the Chicago Great Western, succeeding 
C. A. Christofferson. 

Mr. E. V. Williams has been appointed a general 
foreman, locomotive department of the New York 
Central & Hudson River, with office at Avis, Pa., suc- 
ceeding H. B. Whipple, promoted. 

Mr. E. H. Hohenstein has been appointed a general 
boiler inspector of the Chicago, Rock Island & Pacific, 
with office at Horton, Kan., succeeding Mr. W. B. Em- 
bury, assigned to other duties. 

The jurisdiction of Mr. Charles H. Cartlidge, the 
bridge engineer of the Chicago, Burlington & Quincy 
for the lines east of the Missouri river, has been ex- 
tended over the lines west of the Missouri river. 

Mr. E. J. Bohanon has been appointed a roadmaster 
of the Chicago, Rock Island & Pacific, with office at 
Little Rock, Ark., succeeding Mr. Austin Ball, re- 
signed. 

The offices of the roadmaster and the assisant super- 
intendent of bridges and buildings of the Chicago, 
Lake Shore & Eastern were removed to Gary, Ind. 

Mr. George Boyce has been appointed the superin- 
tendent of telegraph and signals of the Chicago, St. 
Paul, Minneapolis & Omaha, with office at St. Paul, 
Minn. 


sae. 
mechanic of the Southern Indiana and the Chicago 
Southern, with office at Bedford, Ind., succeeding Mr. 


Mr. Lawes has been appointed the master 


G. A. Gallagher, resigned. 

Mr, A. M. Kinsman, engineer of construction of the 
Baltimore & Ohio, has been appointed the chief engi- 
neer, with office at Baltimore, Md., succeeding D. D. 
Carothers, deceased. 

Mr. G. L, 
maintenance of way of the Lehigh Valley, vice Mr. R. 


Moore has been appointed engineer of 


G. Kenly, resigned. 

Mr. Robert Burgess has been appointed chief engi- 
neer of the Hondurus National R. R., with headquar- 
ters at Truxillo, Honduras, Central America. 

Mr. W. S. Hawlings, of Pawhuska, Okla., has been 
appointed chief engineer of the proposed Oklahoma & 
Golden City R. R., surveys for which are now under 
way. 

Mr. W. H. Wells, engineer of construction of the 
Southern Ry., has been appointed chief engineer of 
construction of that road, and the office of engineer of 
construction has been abolished. 

Mr. George C. Koons, formerly supervisor of the 
Pittsburg division of the Pennsylvania, has been ap- 
pointed engineer of the Cumberland Valley. 

Mr. J. A. Shannahan, formerly supervisor of bridges 
and buildings for the San Pedro, Los Angeles & Salt 
Lake, has been appointed division engineer in charge 
of the new shops, roundhouse and other railroad build- 
ings to be erected at Las Vegas, Nev. 

Mr. Julius W. Schaub, a consulting civil engineer, weil 
known among railway men, died suddenly on a train 
entering Chicago on March 30. Mr. Shaub was born 
Sept. 23, 1859, in St. Louis, and graduated at the 
Washington University, in St. Louis, in 1881. Dur- 
ing the next five years he was employed in an engi- 
neering capacity by the late C. Shaler Smith, C. E. 
From 1887 to 1892 he was chief engineer of the Detroit 
Bridge & Iron Works, after which, during 1893 and 
1894, he was chief engineer and manager of the Potts- 
ville Iron & Steel Co. During the three years 1895-97, 
inclusive, he was chief engineer of the Hamilton 
Bridge Works, and from 1898 to date consulting engi- 
neer, with office in the Monadnock building, Chicago. 
Mr. Schaub was of a quiet, unassuming disposition 
and of studious habits. He was a prominent member 
of the Western Society of Engineers, and contributed 
much to its literature in the way of papers and dis- 
cussions. He was also a member of the American 
Railway Engineering and Maintenance of Way Asso- 
ciation. He had of late given a good deal of study 
to the subject of track construction for railways in 
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tunnels, particularly of the tubular design, such as is 
found under the Hudson river entering New York, 
at Port Huron, and at other places. 

Mr. Geo, W. Robb has been appointed assistant mas- 
ter mechanic of the Grand Trunk Pacific, with head- 
quarters at Rivers, Man. 

Mr. C. H. Seabrook, general master mechanic of the 
Trinity & Brazos Valley, has been appointed superin- 
tendent of motive power and equipment. The office 
of general master mechanic has been abolished. 

Mr. R. N. Millice, master mechanic of the Mexican 
Central at Aguascalientes, Aguas, Mexico, has re- 
signed and the office of master.mechanic at that place 
has been abolished. 

Mr. L. H. Raymond, master mechanic of the New 
York Central at High Bridge, N. Y., has resigned. 

Mr. A. J. Edmonds, general car and locomotive fore- 
man for Sioux City and Dakota divisions of the Chi- 
cago, Milwaukee & St. Paul, has been transferred to 
Madison, Wis. 

Mr. W. I. 


pervisor of signals of the Eastern Pennsylvania di- 


Sell has been appointed an assistant su- 


vision of the Pennsylvania, succeeding Mr. George E. 
McFarland, promoted. 

Mr. H. R. Nlepinger has been appointed the chief 
engineer of the La Fayette Railroad, with office at 
Dayton, Ohio. Mr. W. T. Sherman has been appoint- 
ed the assistant chief engineer. 

Mr. G. E. Johnson has been appointed the master 
mechanic of the Wymore division of the Chicago, 
Burlington & Quincy, with office at Wymore, Neb., 
succeeding Mr. A. B. Pirie, assigned to other duties. 

Mr. W. B. Embury has been appointed the master 
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mechanic of the Oklahoma & Pan Handle divisions of 
the Chicago, Rock Island & Pacific, with office at 
Chickasha, Okla, succeeding Mr. W. J. Monroe, re- 
signed. 

Mr. G. A. McCarthy, chief engineer of the Temis- 
kaming & Northern Ontario, has resigned and is to 
become connected with the firm of Smith, Kerry & 
Chase, Consulting Engineers, Toronto, Ont. 

Mr. S. FE. Nildoyle, master mechanic of the Vera 
Cruz & Isthmus, has resigned, and his position has 
been abolished. Mr. J. A. Baker, general foreman, 
has been appointed the foreman of shops and locomo- 
tive repairs, with office at Tierra Blanca, V. C., Mex., 
and reports to the acting superintendent. 

Mr. A. S. Greig, assistant to the chairman of the 
executive committee of the Chicago, Rock Island & 
Pacific, St. Louis & San Francisco, Chicago & Eastern 
Illinois and the Evansville & Terre Haute, and Mr. 
Edward S. Moore, second assistant to the president 
of the Rock Island Lines, will hereafter in addition to 
their present duties, act as a committee on standardi- 
zation of all these lines, with office at Chicago. Mr. 
Greig will be chairman of the committee. 

Mr. W. H. Foster, master mechanic of the New 
York Central & Hudson River, in charge of the Har- 
lem division, with office at North White Plains, N. Y., 
has been transferred as master mechanic to High 
3ridge and put in charge of the Hudson and the New 
York & Putnam divisions, succeeding Mr. L. H. Ray- 
mond, resigned. Mr. H. B. Whipple succeeds Mr. 
Foster, with office at North White Plains. Mr. W. A. 
Deems has been appointed a master mechanic, with 
office at Tupper Lake, N. Y. 


The Maintenance of Way Department 


Gauging Track 
Editor, RatLwAy ENGINEERING: 

We use the Huntingdon gauge, with forked end 
next to gauge side of track. I find this method best, 
as the spiker can always see if the gauge is straight 
across the track and saves the trouble in feeling to 
find if both prongs are up to the line rail. 

We use tie plates on all curves, the plates having a 
surface of five and one-quarter inches. The center of 
spike holes in tie plates are one inch from edge of 
plate. The plates are paired so that in all ties the out- 
side spikes are driven on the north side, and south on 
inside. This rule is strictly enforced on tangents. 
Also, anchoring the track systematically, and might be 
applied similarly to an east and west bound road. 

On tangents where no plates are used, spikes are set 
about two and one-half inches from edge of tie, with 
an eight-inch surface, which leaves about three inches 
between the spike-head in and outside of rail. 

Frequency of gauging, which becomes necessary, 
may be caused by steel running, and in most cases in 


opposite directions, causing some ties to slew at an 
angle across track, forcing the outside spike outward. 
Also track getting out of surface invariably makes it 
necessary to re-gauge. The first essential is to sur- 
face the track, straighten ties, pull out the necessary 
spikes and fill in spike holes with machine made tie 
If ties are sound spikes should be re-driven as 
has been 


plugs. 
near as practicable in 
plugged. This prevents unnecessary cutting of the tie. 
If tie is not in good condition, trackmen use their 
own judgment and drive spikes in soundest part of the 


place where tie 


tie next to rail. 

Care should be taken in setting spikes straight and 
track should be spiked, so as the rails will make a neat 
fit with the gauge, not tight, but as we might call a 
“drop gauge.” Curves the same as tangents, and on 
all curves up to six degrees. 

I will also remark that on curves where tie plates 
are not furnished, the inside or low rail where the traf- 
fic is heavy wears the tie most on the outside of rail, 


causing the rail to lean outward. In such cases it 1s 
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very necessary to pull the spikes and adz the ties to 
get the rail back in surface. 

The necessary tools for re-gauging track are claw 
bars, pinch bars, gauge, adze and spike mauls, accord- 
ing to the number of men employed in the work. 

Yours truly, 

Missouri. ROADMASTER. 


Laying New Rails 
Editor, RAILWAY ENGINEERING: 

In placing new rails in track I place my new rails 
in track one rail at a time. [| lift the inside spike of 
my line rail, throw out thirty rail lengths at a time, 
pick up my new rail and lay it in track and then joint 
and bolt it up in place. In laying my gauge rail, I 
pull the outside spike and lay it similar to the line rail, 
laying it one rail at a time and then jointing and bolt- 
ing up after in place. 

Expansion—In zero weather | allow '%4-in. expan- 
sion; 25 degrees to 50 degrees above zero, | allow 
irom % to 3/16 ins., and for 75 degrees and over, | 
allow no expansion, laying my rails tight. I never use 
any split points in making connections. I usually 
keep short pieces and compromise joints so that I can 
close out and make my connections by the means of 
using a short piece of rail, Respectfully, 

Illinois. ROADMASTER. 


Track Work 
Editor, RAILWAY ENGINEERING: 

I will give my views on renewing ties, track work 
and surfacing. Renewing ties should be done in spring 
and summer. My method for tamping is to tamp ends 
and shoulder for 12 ins. inside and blade centers to 
avoid center bound track. Section foremen should not 
disturb track in late fall and winter, but give their at- 
tention to ditching, cutting off shoulders from end of 
ties to give very best drainage. 

I find white oak ties are the best. They will last on 
an average of eight vears. Just want to add a little 
more, good drainage and good ties are the backbone 
and sinews of good track. Foreman should be very 
particular about putting in joint ties and see that they 
are properly spaced and slot spiked. This applies to 
where you have nothing but dirt ballast. 

Yours truly, 

Texas. ROADMASTER. 


Cleaning Weeds from Ballast 
Editor, Railway Engineering: 

In my opinion there is more damage done to ballast 
by cutting weeds in wet weather than there is good done. 
[ have found that weeds and grass should be cut from 
the ballast during dry, hot weather, and should be cut 
once in each month, commencing in this part of the 
country about the 15th of June. By cutting them often 
it makes the work much easier than to allow them to get 
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such a growth. Four good men will clean a!l weeds from 
five miles of track in two days where they are cut once 
a month, but if they are allowed to grow two months it 


will take four men six days to clean five miles. 

I have tound that mowing right of way in July and 
Augtist is a waste of time and money and nothing is ac- 
complished. [ have my men pull all thistles, parsnips 
and wild clover, better known by section men as sweet 
clover, during the early part of summer after heavy 
rains. then we do no mowing of right of way except to 
mow one swath along base of ballast, known as mowing 
Then I burn my right of way as soon as the 
grass and weeds get dry enough, about the first of Oc- 
tober, and by so doing I find that we are getting much 
better set of blue grass and less weeds every year. I 
also find that we do not have so much damage done by 
fire where the right of way is not mowed during the 
All brush on right of way we have 
cut during December, January and February, which I 
find in most cases kills the roots. 

Yours very truly, 
ROADMASTER. 


grassline. 


summer months. 


Indiana. 


Relaying Rails 
Kditor, RaAtrLWAY ENGINEERING: 

We have since 1903 been substituting 100-lb. rails 
for 80-lb. rails. The new rail, being 34 of an in. higher | 
and 34 of an in. wider at the base than the old rail, 
prevents to some extent from stringing it up on the 
ends of the ties. In addition to the new rail being %4 
of an in. higher than the old rail, the old rail is in 
many cases cut in to some of the ties to a considerable 
extent, which would raise the new rails if laid on the 
ends of the ties, considerably higher than the rail in 
track. 

When a long string of rail is bolted together and is 
laying loose on the ends of the ties, if not reasonably 
well spiked, it will in hot weather kink, and in so doing 
may get dangerously close to the track. However, if 
the section of the rails which I am laying is the same, 
or nearly so, as those taken out, I lay the new rail in 
springs, as I will try to explain later on. 

When taking out 80-lb. rail and laying new 100-Ib. 
rail, I do so by throwing out the old rail and before 
removing the bolts. As our track ties are largely 
cedar, they are equipped with tie plates. As the old 
tie plates have to be removed, that is done as well as 
the necessary adzing and the plates applied. The new 
rail is then laid in, one rail at a time, full bolted and 
spiked. I always keep the work of removing the old 
rail and the laving in of the new rail, close together 
and in such a manner as to make connection readily 
and without delay to traffic. I use a 15-ft. switch 
point, fastened with clamps for making connections. 
The switch points used are the same rail section as 
the old rail taken out and connected to the new rail 
by means of a step splice. In advance of rail laying, 
every alternate spike is withdrawn from the inside of 
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the old rail and bolts are later removed from the old 
rail as time will permit for shipment. 

No rails, old or new, are allowed to lay loose be- 
tween cattle guards at highways or on private cross- 
ings or in the immediate vicinity of station. 

\When laying new steel and when the rail taken out 
is of the same section or nearly so, | string the new 
rail on the end of the ties, where it is full bolted in 
that position. The number of rails placed in position 
will largely depend on whether working in tangent or 
curves, also the time of important trains to be con- 
sidered. Every alternate spike is withdrawn from the 
old rail and necessary adzing done before breaking 
the track. On straight lines it is the custom to 
have a string of new rails in position for a half of a 
mile in length or more, this however, is largely con- 
trolled by the condition of the track, as joints will not 
hold proper expansion if laid in too long strings 
around curves. This feature is one which the fore- 
man should carefully watch. Care should be taken to 
see that adzing is properly done to give a uniform 
wheel bearing on the head of rails. Joints should be 
full bolted and bolts made securely tight to hold 
proper and uniform expansion before expansion shims 
are removed from the joints. I use steel expansion 
shims made in inverted |. shape so that they can not, 
if joint becomes loose, fall in between the rail ends 
and are readily removed. Sizes used are as follows: 


I os irecusidiaiuliccsteie eae 1/16” 
BE IE cit dvtain rransrescoeremeseadmeeee 3/16” 
Ds ccssiciniesinteiccwenwnceewebae ee 5/16” 
ETE on vnivcceccabitionimeswer anes 54" 
Disc wore cokseaicesstattvataspaen a 


Yours truly, 


Michigan. ROADMASTER. 


Hints on Drainage 

Editor, RAILWAY ENGINEERING: 

Regarding ditching cuts, it all depends on the width 
of them as to the best kind of ditches to establish. 

Where wide enough to establish a berm from bot- 
tom of ends of ties to distance sufficient to extend, 
say six inches outside edge of ballast giving slope of 
same one-half inch to a foot, then a box shape ditch 
should be established of sufficient width to take care 
of water that falls and drains from track, also slopes 
of cuts, the ditches to be sodded as well as slopes of 
cuts to prevent washing. This is my idea of what 
constitutes a good ditch. 

On this portion of the line we try to standardize 
everything, but owing to the various conditions ex- 
isting have to treat them as they exist. 


We have cuts that fill ditches and cover track after 
every heavy freshet and especially when frost goes 
out of the ground. Nature and soil is such that even 
though slope is three to one foot, yet earth slides into 
ditches the amount that frost usually penetrates or 
enters ground so that there is little show for estab- 
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lishing permanent ditches where such conditions exist. 

Sowing various kinds of grass seed on the slopes of 
cuts referred to has been tried, but without avail. | 
am very much in favor of diverting all water except 
what falls from track ditches, which can, in most in- 
stances, be done by establishing surface or cross 
ditches. 

The avoiding of carrying water in track ditches 
only until it can be disposed of or diverted cannot be 
too strongly advocated. 

I can call to mind many stretches of track on dif- 
ferent lines where track ditches are established on 
side hills where water is carried long distances, there- 
by playing havoc with roadbed where it could be car- 
ried off direct if proper provisions were made. 

The trouble is that in many instances inspections 
and recommendations are made by parties who only 
see conditions at time of the year when inspections are 
made, hence cannot be expected to know  require- 
ments. 

I have often thought what a benefit could be de- 
rived by all concerned to have someone make a spe- 
cialty of drainage, thereby having an opportunity to 
view conditions frequently enough to become familiar 
with requirements. 

As to the best time for doing ditching relative to 
sliding cuts. They, of course, have to, or should be 
cleaned out every time they become filled sufficiently 
to interfere or block trains. Usually before fall rains, 
or when final time of cutting of weeds, etc., is the cus- 
tomary time and in my opinion the best, as it then 
takes off fall rain as well as to prepare for same the 
following spring. 


BALLAST AND SLOPE OF DITCHES. 


We use mostly concrete gravel ballast on this line, 
there being no other kind accesible. The former has 
to be provided with sufficient slope from center of 
track to take care of water which falls and convey 
it away quickly. The method employed here is to 
form gradual slope to outer edge of ballast. With 
material that water passes through, such as washed 
gravel, crushed rock, burnt ballast, cinders, etc., such 
can be shouldered up within one or two inches of tops 
of ties and is, of course, better, there being more sup- 
port in way of keeping in line, preventing it from be- 
coming center bound, etc. 

But again, local conditions existing have to be con- 
sidered. With us, practical roadmasters, it is a much 
less difficult task to execute and do the work than tell 
or write about it. The local conditions and judgment 
displayed combined with close observation is in my 
opinion of more value and usually brings about the 
best results. 

Where it is necessary to cut a good deal of grass 
in track by hand it is more difficult to maintain 
shoulder than otherwise. Traffic here is exceedingly 
heavy in summer season especially, and with little or 
no weeds to cut where loads in our ore traffic pass 
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over, the greatest contention is to keep track from set- 
tling into ballast to the extent of becoming defective 
for lack of drainage and expensive relative tie renew- 
als, surface, line, etc. 

It is my understanding that width of berms are gov- 
erned according to height of fills, nature of ground, 
etc., but in my opinion edge of berm should never be 
less than from eight to ten feet from toe or edge of 
slope. Many railroads are paying dearly for lack of 
attention given this feature at time of construction. 

Vitrified tile has been found best in my experience 
for draining ditches, roadbed, etc., and to be placed 
helow frost line. The ditch on top of tile is to be 
filled with cinders, and tile to be laid with sufficient 
iall and uniformity so as not to permit water to lodge 
and to flow fast as circumstances or conditions war- 
rant, beginning and ending of tile to be protected with 
hood or something to prevent freezing. 

Drain tile has been found beneficial not only for 
draining roadbed, but prevents track from heaving 
during winter months, which would justify use of tile 
alone. 

The contention of heaved track can only be appre- 
ciated where it exists.. Its effect disturbs two very 
essential features of good track very materially—that 
of line and surface. 

| have wondered if the manufacturers and advocates 
of steel ties have considered the matter of shims and 
how and what is termed spike lining track, after it 
heaves out of line, is going to be done. 

It seems to me it will have to be given consideration 
or the matter of overcoming heaving will have to be 
solved, the latter being an expensive proposition in 
Yours truly, 

ROADMASTER. 


this country. 
Wisconsin. 
Relaying Rails 

Editor, RAILWAY ENGINEERING: 

We place the rails from cars alongside of track ex- 
actly opposite the place they are to be laid, breaking 
joints, 

LAYING NEW RAILS IN TRACK, 

In the first place we pull two inside spikes and 
leave one on tangents. On curves, every other spike. 
After trains have passed we pull all the inside spikes 
and throw the old rail out. Then we bring the new 
rail in one rail at a time with the rail tongs, and fol- 
low up with the new rail, the old rail being thrown out 
ahead. Gang of men behind bolt up the new rail and 
spike it. Keeping in the clear of all regular passenger 
trains we continue to lay until a freight train shows 
up and then we make a closure by cutting the old rail. 
In five minutes we are ready to let trains over. In 
this way each new rail has the right expansion. We 
do not use the short point rails. We lay one mile of 
track per day and have laid three miles of track per 
day where not too many trains. Yours truly, 

Indiana. ROADMASTER. 
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Relaying Rails 
Editor, Raitway ENGINEERING: 

My method of distributing the new rail for relaying, 
where rail is loaded in stock or end door box cars, is 
to use toggle chain or rope fastening with a quick 
release hook in the end holes of two rails, with a 
grab bar to catch the tie. Starting the engine will 
quickly pull the rails from the car. 

By watching signals very closely the rail can be 
distributed accurately in this manner. The best rec- 
ord I have been able to make, unloading by this 
method, is fifteen car loads per day, where traffic is 
pretty heavy and long distance between stations. Of 
course I unload a less number than this in days than 
| do this number. 

The method of removing the old rail is done by pull- 
ing three lines of spikes. This was made necessary 
from the fact that we are invariably laving a consid- 
erable heavier rail than what we are removing, mak- 
ing it necessary to adz the old tie for a wider base 
rail. I find that the adzing can be done more satis- 
factorily after the old rail has been thrown out, keep- 
ing sufficient number of adzers ahead for the setting 
of the new rail in, which | find is done more satisfac- 
torily by placing one rail at a time instead of coup- 
ling up a long string of them togehter. The expan- 
sion can be more evenly maintained. Closing up for 
trains, the point at hand can be applied and connec- 
tion made in a very few moments, ten to fifteen. 

With 75 men I have laid to the extent of 17,000 feet 
I think it best to pull spike and full 
I also 


in 10 hours. 

bolt the new rail the same day it is placed. 

think it is best to follow up closely with a gang put- 

ting in the joint ties and in fact all the ties that should 

be put in, because it is injurious to new rail to allow 

them to run on a lot of bad rotten ties very long. 
Yours truly, 


Oklahoma. ROADMASTER. 


Relaying Rails 
Editor, Railway Engineering: 

In laying steel, we always lay one rail at a time. 
Our traffic is very heavy, and we think this a better 
way than to lay it in strings. 

In the first place, the steel and fastenings are all 
unloaded and distributed along the track ready for 
use. New steel is always pulled off the cars at the 
end by means of ropes, which has a rail clamp on one 
end and a hook in the other end to fit the bolt hole 
in rail. The hook is inserted in the bolt hole, and the 
clamp is dropped on the top of the rail, the train 
moves slowly, the rails then fall on a push car 
provided with permanent side slides from the center 
to each side of the car, from which the rails slide off 
sidewise to the ground. With such an arrangement, 
four men in the car and six men on the ground will 
unload about 700 rails per day, without injuring the 
rails, and get out of the way of a good many trains. 
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When laying broken joint track, the rails of dif- 
ferent lengths are unloaded together, as much as pos- 
sible, in order to avoid delays in changing from one 
length of rail to another. We lay one side by pulling 
the outside spikes only, and we use tie plugs for all 
spike holes and spike this side up against the inside 
spikes, except where the track is kinked; in that case, 
we have a man stationed to watch the new rail being 
spiked, in order that the spikers will not kink it. On 
the opposite or gauge side, we pull both inside and 
outside spikes, and put the track to perfect gauge. 

In laying around curves, care must be taken to 
adze all ties so that the new rail will set to a perfect 
plane with the track, a trifle canting of the rail in- 
ward, even on straight track as well as on curves, is 
recommended on a trunk line. 

3efore laying the rail, the angle bars are applied to 
the rails with one bolt partly turned up, so the angle 
bar will not fall off. The angle bars are applied to the 
head end of the rail in the direction in which the lay- 
ing is being done. In this way, four men will keep 
up the bolting behind the laying, and you are always 
ready for trains, by taking a few turns on this one 
bolt, if you have not the time to put in more. 

On double track, as a rule, we lay steel with the 
current; in so doing we find we secure better results 
with expansion, as the new rail naturally works ahead 
and closes up the expansion, where trains run all in 
one direction. 

On double track we use the L. & S. No. 9 anti-rail 
creepers, applying two to each rail. As fast as the 
rail is laid, these two anti-rail creepers are put on 
in the long quarter of the rail. When the tie spacing 
is done on the new rail, we apply one on each joint 
tie opposite the joints; thus, with a 2-joint tie, we 
have four anti-rail creepers per rail, and with the 
40-inch bars with three ties, we use three anti-rail 
creepers opposite the joints, making five to a rail, or 
ten to a rail length of track. For the center tie on a 
40-inch bar, we have a joint tie holder, which fastens 
to the two center bolts, and spikes to the tie, and 
holds the tie in place when the track creeps. With ten 
anti-rail creepers to a rail length of track, we find but 
very little trouble with track creeping or ties slueing. 

Ordinarily, we work between 75 and 90 men, when 
laying steel, and average about one-half mile of track 
per day, with an average of 30 to 40 trains to let by 
the gang. This also includes the unbolting and pick- 
ing up of rail. When laying rail, we always have a 
work train to take the men back and forth to work, 
and between times, this work train with about ten 
men loads up the rail and scrap with a rail leader. 

We use a switch point for making connections for 
trains, and always face the point in the direction from 
which the train is approaching; this is done to avoid 
possible danger from a high stock rail, which would 
be likely to cause a derailment, several of which have 
occurred on some roads on trailing points used when 
laying steel. Yours truly, 

Illinois. ROADMASTER. 


April, 1909. 


Drainage 
Editor, RaAiLwAY ENGINEERING: 

The subject of drainage is certainly an important 
one with me—not so much in the way of ditching 
cuts, however, as this line for miles runs just behind 
the Levee, and on light embankments. We follow low 
swampy country, impossible to get drainage, and in 
many places so close to the river that in time of high 
water we are caused considerable trouble on account 
of seip water. The great problem with us is to keep 
the embankments dry; we have very little ballast and 
fills gumbo. 

[ have followed with considerable success a system 
of cross ditches on the fills—by cutting ditches through 
the embankments from eight inches to two feet below 
bottom of tie according to height of embankment and 
filling the ditch with coarse cinders; these ditches to be 
cut about 15 ft. apart. I have obtained more satisfac- 
tory results from this than from any one thing I have 
tried. Yours truly, 


Arkansas. ROADMASTER, 


Renewing Ties 
Editor, RatLway ENGINEERING: 

I will take up main track ties only. When renew- 
ing such ties, the supervisor should have his foremen 
go over their section in the fall after the fall work 
is done and before snow to inspect the ties and send 
an estimate showing as near as they can the number 
of ties required for renewals for the following year. 

Foremen should show the number of ties required 
for each mile, giving the number of each mile post. 
Supervisor should check this estimate to justify him 
in ordering next year’s supply. He should order what 
he thinks he will need with recommendation that he 
may want to increase the amount a few thousand. 

The ties should be delivered as soon as possible 
November or December preferred. As the ties are 
being received they should be unloaded, a few in a 
place, and piled in small piles on high ground outside 
of the sod line to season, and foremen should put 
about the required number to the mile on that mile. 





In March or as nearly as the weather will permit 
the supervisor should go over his division, taking each 
foreman over his section to inspect the ties to be taken 
out. A good way to do this is to have a can of paint 
and a brush, the foreman to walk on one side of the 
track with the paint and the supervisor on the other 
and examine the ties carefully, the foreman spotting 
each tie that they decide should come out. The super- 
visor should take a record of each tie that should 
come out on each mile. 

Ties should not be cut, notched or pieces broken 
off to determine whether the tie is rotten enough to 
be taken out, nor this should not be done when tak- 
ing out ties, as it does no good, It, however, causes 
more work, makes bad looking track and destroys ties 
that would not have to be taken out but for this muti- 
lation, 
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After a supervisor knows his foremen, it may not be 


necessary for him to go over his entire division to spot 
ties. He can have his foremen do this, but he should 
check them up later, as some foremen may want to 
take out ties that would last a year, other foremen may 
not want to take out enough ties. The supervisor 
should adjust this and keep a record of tie renewals 
which will enable him to keep a check on ties. When 
ties are inspected and spotted, supervisor should check 
them up and notify each foreman how many ties he 
is allowed each mile; if necessary supervisor should 
increase his order for ties. , 

Koremen should be notified when to distribute their 
ties, this depends on the weather, but the middle of 
March is not too early in our district. The best ties 
should be left at joints, ends of bridges and crossings. 
Men should be careful when distributing not to put 
ties where they will interfere with trainmen and others 
doing their work. They should not be left where they 
will be in water or washed away in time of flood, or on 
fills where they are likely to be rolled down the em- 
bankment. 
a general notice put out to trainmen and others to look 
out for ties distributed along track. 


Before ties are distributed there should be 


Men should begin putting in ties as early as pos- 
sible, any time after the middle of March or when their 
work and weather will permit. Foremen should go 
over their sections and remove all broken or very bad ties 
first. Then if they have any very rough track, this 
should be gone over, put up, and tied, then begin 
where gravel and drainage are the best. | am speak- 
ing of gravel ballast. It depends some on the number 
and kind of men as to how ties are put in, as there are 
several ways of doing this work, like other kinds of 
work, which are all good. The important thing to see 
is that the track is kept safe, and that the ties are put 
in right. If on curves it is a good plan to work under 
a green or slow flag. In tamping new ties put in, it 
is necessary to spring them or tamp them stiff. It 
depends on the weather and kind of gravel as to how 
much new ties should be raised, but a good foreman 
will soon be able to handle this so a few trains will 
settle the new ties, so that they will be about as solid 
as the old ones. 
not to spike the new ties as they are put in, but sur- 
face them up and let a few trains over to see how they 
settle. 
to be spiked after several trains have gone over it with- 
out having to hold it up with a bar. 


It isa good plan for early spring time 


A new tie put in right should be solid enough 


We never leave more than two ties without spikes 
on straight track and one on curves. A train should 
not be let over track with a tie out or down from the 
Old 
ties should be picked up, piled and burned once a week, 
or oftener unless they are being held for shipment or 
inspection. 


rail if it can be avoided, especially a joint tie. 


We do not neglect our other work when putting in 
ties, but carry it along and we do not neglect the new 
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ties put in, especially if it sets in wet, but we do like to 
get our new ties in early. 
Yours truly, 


Indiana. Roadmaster. 


Spiking and Gauging Track 
Editor, RAILWAY ENGINEERING: 

In gauging, our method is to start at one end of the 
sections about the lst of December and work toward 
the other end, gauging the track which is to be given a 
general overhauling the following season and, starting 
at the end where the tie renewals will be started first. 

The idea on double track is to work each track every 
other year from end to end, and on single track work 
half the section with heavy renewals every year, and 
cover the entire section every two years. By gauging 
during the winter the track to be worked the following 
season, when tie renewals are commenced in the spring, 
the track is to gauge. 

RULES FOR SPIKING. 

Spikes must not be driven less than two inches from 
the edge of the ties. The outside spikes must be oppo- 
site each other and on the north or west edge of the 
tie, and the inside spikes must be opposite each other 
and on the south or east edge of the tie. The ends of 
the ties are set to line on the outside of the track on 
double track and on the west or south side of the track 
on single track. Where the spikes will hold in the ties 
they are redriven in the old spike hole after the holes 
are plugged with tie plugs. 

In gauging, the line rail is first brought to line by 
setting the rail up to the inside spike. In order to. do ° 
this the bur is cut off the ties on the inside of the rail 
to let the rail in to the inside spike. Every other spike 
on the outside of the rail is removed, holes plugged 
with tieplugs, and the spikes redriven. The rail is 
lined with the eye, being crowded in or out with a claw 
bar to line and then spiked. Spikes on the inside pre- 
venting the rail from being put to line are bent back 
and driven down to the rail. Spikes away from the 
base of rail are pulled out, the holes plugged and spikes 
redriven to the base of rail. After the spikes in every 
other tie on the outside of the rail for about a rail 
length have been redriven, the remaining spikes on the 
outside.are removed and reset to the base of the rail. 
The same operation is repeated for the succeeding rails. 
The work is carried forward along the line rail to a 
point where it is estimated by working the balance of 
the day on the inside rail both rails will be matched up 
at night. Corroded track spikes and spikes, cut % of 
an inch or more in the neck are scrapped. Spikes re- 
moved fit for use are preferably driven on the inside 
of rail, new spike used on the outside of rail. At slot 
holes in the angle bars inside and outside of the rad, 
the spikes are all removed and new spike substituted. 
New spike in the slot holes have square edges and tend 
to better hold the rail from running. By spiking the 
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line rail in its original position on the ties keeps the 
ends of ties to line. The inside rail is now brought to 
exact gauge (4 ft. 8! in.) with respect to the line rail, 
starting the work opposite the point left off on the line 
rail and working back to the starting point. The 
method of doing this is to cut the bur off the ties on 
the inside of the rail. Pull the spike on the outside of 
the rail in every other tie for about a rail length ahead 
of the work and keep the spikes pulled on the inside 
of the rail for five or six ties ahead of the work. By 
this method of working the track is kept safe for trains 
The inside rail is spiked inside and out- 
In this operation the 
track gauge is used to insure correct gauge. When 
about a rail length of the track is spiked to gauge on 
every other tie, the remaining spikes are removed from 
the ties in that rail length and holes plugged and the 
In this operation, as 


at all times. 
side to gauge on every other tie. 


ties are spiked inside and out. 
every other tie has already been spiked to gauge, the 
track gauge is not used. This operation is repeated for 
the succeeding rails until the inside rail is gauge up to 
the starting point for the day. The bur is cut off the 
ties on the inside of the track to prevent the base of 
rail from riding the bur, tilting out the rail, causing the 
wheels to run on the inner edge and not covering the 
full head of the rail. This is objectionable as it tends 
to decrease the life of the rail and prevents proper bear- 
ing of the base of rail on the ties and makes it more 
difficult to keep the rail to gauge. The spikes we are 
receiving will only last under our traffic from 3 to 4 
vears. 

One rule is to spike all track to gauge (4 ft. 82 ins.) 
for curves up to 6 degrees—from 6 degrees to 10 de- 
erees, widen the gauge '4 inch, from 10 degrees to 14 
degrees widen the gauge '% inch, from 14 degrees to 
18 degrees widen the gauge 34 inch, and all curves over 
18 degrees widen gauge 1 inch. Under favorable con- 
ditions, a foreman and four men will gauge 300 to 400 
linear feet of track per day. Tools used—one adze, one 
track gauge, one claw bar and two spiking hammers, 
and will use about one keg of track spike and a keg of 
tie plugs. 

During the winter months our section force on dou- 
ble track consists of foreman and four men, and on 
single track, foreman and three men. In gauging, the 
foreman superintends the work, looks after the safety 
of the men, and the safety of the track for trains. One 
man is assigned by him to do the adzing and cleaning 
up; one man to handle the claw bar, remove the spike, 
and where necessary hold the rail in position for spik- 
ing: and two men to do the spiking, forward man, using 
the track gauge. spikes the ties inside and outside of 
the rail on every other tie, the other man follows up 
spiking the remaining ties inside and outside of the 
rail. ‘ 

On single track sections the same operations are fol- 
lowed, except the foreman tn addition to his other 
duties handles the adze. 

The work cannot be carried on continuously day in 
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and day out on account of other work. The plan is, as 

far as possible, to gauge one track on double track 

from end to end, and all the track on single track sec- 
tions, during the winter months. 

Yours truly, 

New York. Roadmaster. 


Relaying Steel 
I:ditor, RAILWAY ENGINEERING: 

| believe more questions arise as to the work in de- 
tail in relaying steel than in any work pertaining to the 
track department. 

In ballasting the principal question aside from the 
depth of ballast to be under the ties, is the dressing of 
the track after it is ballasted; and, as in other track 
work, such as ditching, dump widening, etc., it is sim- 
ply a question of distributing the forces so as to do it 
as cheaply as possible; and it is practically done by the 
one method, that applies to the kind of work in ques- 
tion. But this is not the case with regard to relaying 
steel, or in other words there is a standard way gen- 
erally understood by roadmasters and track foremen 
of doing almost all track work, except relaying steel, 
which is open to much discussion. 

UNLOADING STEEL, 

Although some advocate the unloading of steel so 
that it will be placed on the ground lightly, either by 
means of unloading it first from the flat or box car 
onto a push or iron car and thence to the ground, or 
by running it out on arms with dollies on them which 
extend from the end of the car to about 18 inches 
above the ground, I do not consider the additional 
expense of unloading the steel in this manner war- 
ranted by any saving to the rails. I have found that 
rails can be bodily thrown off the car so that both ends 
hit the ground at practically the same time without 
damaging the steel, except in exceptional cases where 
the ground is uneven. In fifteen miles of steel I dis- 
tributed for re-laying last fall we had no rails damaged 
in unloading so as to make them unfit for main line 
service, and certainly the saving in time and wages by 
unloading the steel as I advocate against handling it 
so that it will be placed lightly on the ground, will 
pay for a great many more rails than could possibly 
be broken by throwing them off bodily, and using 
some care while doing it. 

Regardless of the number of cars of steel you may 
have in your train, time will be saved by unloading 
from but one car ata time. With a gang of eight men 
with tongs on each side of the track to heel the rails 
as soon as they are thrown off, and with the careful 
spotting of the car at each move, the steel can be dis- 
tributed so as to have no space or laps at the ends of 
the rails and avoid carrying a succession of rails back- 
wards or forwards to close up a gap or to straighten 
out an overlapping. 

PLACING STEEL, 
After your steel, angle bars, bolts and spikes are 
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distributed, comes the question as to the best method 
of putting the new steel in. I am not at all in favor of 
putting together any length of rails first, to be put in 
the track in one piece. This makes it hard to keep the 
proper expansion on account of the expansion shims 
coming out, or if not iron, being driven together when 
put in place, besides its being awkward and not as fast 
as if the rails are put in the track and bolted one at a 
time. The length of track to open up and lay at a time 
depends entirely on the amount of traffic. Where you 
have many trains to contend with you can lay but a 
short space on one side at a time. In closing up it is 
perfectly safe, easier and more economical to use a 
switch point of the size of steel that it being taken out. 
The point should be securely bolted, spiked and 
clamped and the rail it lays against well braced on 
the outside the same as a stock rail in a switch. 

The principal feature to obtain the best results in 
relaying steel is to get the correct amount of space to 
be allowed at the joints so as to provide for the ex- 
pansion in hot weather and avoid the kinking and 
buckling of rails which will surely follow if sufficient 
room is not left for this expansion; and on the other 
hand the re-action of the rails in cold weather is con- 
traction, and therefore, to avoid broken bolts and battered 
joints, the results of too great a space at the joints, 
one must be exceedingly careful to get the distance be- 
tween such as to suit the reverse actions of the rail 
under different temperatures. Of course the tempera- 
ture at the time the rail is being laid governs entirely 
the size of expansion shim to be used. All roads have 
tables showing what space should be left at joints at 
different temperatures. If the tables were rigidly fol- 
lowed there would be no doubt as to the results, but 
it is the unimportance that so many attach to this most 
important feature that reflects generally upon the en- 
tire relaying. 

In my opinion the best expansion shim is made from 
wood or a wire nail, the size to depend on amount of 
expansion wanted. The only objection to the former 
as a shim is the liability of crushing it when heeling 
the rail. The wire nail is preferable in every way ex- 
cept its cost as compared to the wood. 

Another important feature and one which will sub- 
sequently save time and expense is to put the track 
that is to be relayed in the best possible line before 
the relaying is commenced, so that the side being laid 
can be truly spiked to exact gauge to old rail left in, 
and the same to be done to the last new rail to go in, 
thus avoiding any kinks or swings in new steel, which 
are both damaging to the rails and hard to take out 
after steel is laid. 

An economical feature in relaying steel and one I 
believe not generally watched very closely is the per- 
centage of new spikes to be used. I use 20 per cent 
new spikes in the following manner: two at the joint, 
two at each quarter and two at the center. This gives 
the lead and gauge spikers (the spikers that must be 
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fast) new spikes to work with, and use the old spikes 
to full spike with. 


Where the same size bolt is used in the new steel 
as in that taken up, 40 per cent of the old bolts can 
economically be used. It pays to break the bolts with 
a hammer only where you break the old steel to start 
the new, as the old steel from there on to where you 
close up for the next train can be thrown out in one 
piece and later the bolts taken off with wrenches when 
not badly rusted and re-used. Steel should be full 
bolted as laid and bolts re-tightened a second and 
third time. 


I do not believe any important track should be laid 
without tie plates. Tie plates are a big saving to ties 
and labor and give greater security and safety to your 
track. If tie plates are used it is very important to 
adze the tie so as to give the plates an even bearing. 
The rails on both sides should be laid level on the ties. 

I have not touched on several minor features that 
play more or less of an important part in the relaying 
of steel, principally because they can be done in many 
different ways with equally good results and in the 
same length of time. 

To get the most out of every man and the best gen- 
eral results a steel gang should be composed of about 
90 men and organized as follows: 

1 Foreman. 

1 Assistant foreman. 

32 Claw bar men. 

3 Men throwing out old steel. 

6 Adze men. 

2 Men putting on tie plates. 

12 Men on tongs placing new rail. 

4 Lead bolters. 

4 Gauge spikers. 

8 Tightening bolts second time. 

12 Back spikers. 

2 Flagmen. 

2 Men on push car distributing bolts, spikes, tools, 

and carrying switch point. 

1 Water boy. 

Yours truly, 


Montana. Roadmaster. 





A folder completely and attractively illustrating their new 
desk stand has been recently issued by the Kellogg Switchboard 
and Supply Company, Chicago, IIl., and will be sent to those 
interested on request. Telephone men now in the market for 
desk stands will find this brief bulletin (No. 46) interesting. 
The front and rear views of the stand give an excellent idea 
of its appearance. Other illustrations show base with plate 
removed, and a cross section view of the transmitter and lug. 
Evidence of the popularity of the new Kellogg desk stand is 
given in an illustration of a recent shipment on the way to 
the packing room. 


Wanted position as roadmaster by man of 10 years’ experi- 


ence. He can furnish personal endorsements. Address Box 


24, Railway Engineering, Security building, Chicago. 
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‘The Maintenance of Way Convention 


The tenth annual convention of the American Rail- 








way Engineering and Maintenance of Way Associa- 
tion, held at the Auditorium Hotel, Chicago, was called 
to order on March 16 by President Wm. McNab. The 
attendance at this convention was very large in view 
of the important recommendations that were made by 
the committees. The membership in this association 
increased during the year from 680 to 784 members. 

The officers elected for the ensuing year were as 
follows: President, Wm. McNab, Grand Trunk Rail- 
way; second vice-president, W. C. Cushing, Pennsyl- 
vania Lines West of Pittsburgh; Secretary, E. H. 
Fritch, re-elected; treasurer, W. S. Dawley, Missouri 
& North Arkansas R. R.; and directors (for three 
years), A. H. Rudd, Pennsylvania R. R., and A. W. 
Thompson, Baltimore & Ohio R. R. 

On the following pages of this issue a brief review 
of the work of this corivention is given, containing 
mainly the conclusions which were presented by the 
committee, as amended and adopted by the association. 
The Manual of Recommended Practice, issued by this 
association, will be revised and enlarged through the 
recommendations adopted at the convention. 

In regard to the committee report on Specifications 
for Mechanical Interlocking, same were referred back 
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to the committee because the report did not contain 
a specification for wrought iron pipe. A report on a 
standard interlocking agreement for signal work was 
also presented, but all the 
adopted. The matter will be brought up again at the 
next convention. 


conclusions were not 


Regarding the injury to signal equipment, bridges 
and track due to brine drippings, all the data contained 
in this report is referred to the American Railway As- 
sociation, with a request to take some action. No defi- 
nite recommendation was made as to the method of 
disposing of brine, but from the discussion it was 
generally understood that the brine dripping would 
not be deposited in the middle of the track for the rea- 
son that this would still produce an injurious effect in 
insulation resistance for signal circuits. The matter 
of retaining the brine drippings within the car will 
probably be referred to the Master Car Builders’ As- 
sociation. 

The track committee presented tables containiig a 
numerous list of lengths of switches and frogs. Sev- 
eral members of the association objected to the long 
list, but it was found upon discussion that the dif- 
ferent roads could not agree upon three or some small 
number of standard lengths. Resolutions were adopted 
which provided for standard width of flangeway for 
frogs and guard rails. 

The resolutions of the 
adopted but altered in one respect so as not to refer 
The reason given for this was that 


committee on ties were 
to screw spikes. 
the association should not at the present time commit 
itself as to the merits of screw spikes . The informa- 
tion received, however, indicated that screw spikes 
used with tie plates have been successful. Regarding 
steel and reinforced concrete ties the committee made 
an extensive investigation presenting certain conclu- 
sions which were received by the association as in- 
formation. The latter question is to be considered at 
the next convention. 

Standard specifications for yellow pine bridge and 
trestle timber were adopted. The conclusions also of 
the committee on timber preservation were adopted, 
and are noted on another page of this issue. 

After much discussion new definitions for “Gravel” 
and “Sand” were adopted, but the recommendations 
for proportions of gravel and sand in gravel ballast for 
different classes of road were referred back to the com- 
mittee. 

In regard to the recommendation of the committee on 
buildings as to the use of reinforced concrete for en- 
gine house roofs, a conclusion of the committee was 
not adopted. While numerous reinforceed concrete 
engine house roofs have been constructed and were 
found satisfactory it was not considered best to make 
this conclusion so specific because under certain condi- 
tions the reinforced concrete would not prove econom- 
ical. The conclusion, as it now stands in the Manual, 
was thought to cover the situation satisfactorily. This 
same committee also presented a resolution on smoke 
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jacks to which there was considerable objection, one 
objection being to the recommendation of a circular 
section above the hood. The latter conclusion was not 
adopted and will be revised for presentation at the 
next convention. | 

The committee on impact tests reported through 


Prof. F. E. Turneaure the progress which had been 
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made during the past year. Resolution was adopted 
that these impact tests be continued and that the board 
of directors of the association find means to do same. 

The above review considers only the few points that 
were considered of most importance at this conven- 
tion. Other information is given in the following 


pages and takes up briefly each committee’s work. 





The Maintenance of Way Convention Reports 


Roadway 
Committee No. 1 

The following conclusions of the report on Roadway, as 

amended at the March, 1909, convention, are given below: 
WATERWAYS. 

(1) In determining the size of a given waterway, careful 
consideration should be given to local conditions, including 
flood height and flow, size and behavior of other openings in 
the vicinity carrying the same stream, characteristics of the 
channel and of the watershed area, climatic conditions, ex- 
tent and character of traffic on the given line of road and prob- 
able consequences of interruptions to same, and any other ele- 
ments likely to affect the safety or economy of the culvert or 
opening. 

(2) (a) The practice of using a formula to assist in fixing 
the proper size of the waterway in a given case is warranted 
to the extent that the formula and the values of the terms 
substituted therein are known to fit local conditions. 

(b) Waterway formulas are also useful as a guide in fixing 
or verifying bridges and culvert areas where only general in- 
formation as to the local conditions is at hand. 

(c) The use of such formulas should not displace careful 
field observation and the exercise of intelligent judgment on 
the part of the engineer. 

(d) No single waterway formula can be recommended as 
fitting all conditions of practice. 

SLIDES. 

(1) Every slide should be considered as a problem by itself. 

(2) The cause of the slide should be sought. The removal 
or prevention of the cause is as important as the restoration of 
the roadway. 

(3) Piles or retaining walls for the prevention and cure of 


slides are not recommended; but their use is permissible for 


temporary repairs and in special cases. 

(4) Underground water if present should be drained away 
or intercepted before it reaches the slide. 

(5) The surface of the slide and the restored roadway 
should be graded so water will run off and not lie in pools 
The surfaces may be compacted or sodded. 

(6) The flattening of the slope is the most economical and 
permanent method of curing a sliding embankment. 

(7) The removal of the material is nearly always the most 
economical and permanent method of curing a slide in exca- 
vation. 

(8) A relocation of the line is sometimes necessary where 
the slide takes the proportions of an avalanche. 

WASHOUTS. 

(1) The ends of trestles and bridges should be protected 
with riprap or by other efficient means. 

(2) Main track should be raised above height of flood 
waters and carried on strong and stable roadbed, so that it 
will not be subject to overflow. 

(3) The track on an embankment subject to overflow should 
be ballasted with heavy angular ballast and anchored, and the 
lower slope of the embankment is sufficient to carry protected 
with riprap. 


(4) On bridges subject to overflow the track should be 
anchored. 

(5) If the velocity of the water carries away the riprap or 
other protection against scour, the width of the opening should 
be increased. 

(6) If track is washed out temporary repairs should be 
made by filling in, cribbing or driving piles, to be followed by 
the permanent restoration of the roadway. 

SURFACE AND SUB-SURFACE DRAINAGE AND TILINGS OF WET CUTS. 
(1) All the water possible should be kept off the roadbed. 
(2) Surface intercepting ditches should be constructed for 

the protection of cuts. 

(3) Intercepting ditches or pipe drains should be provided 
for the protection of banks built on saturated soils. 

(4) Side ditches should be constructed in cuts through all 
classes of materials. 

(5) Pipe drains should be provided for the drainage of 
wet cuts. 


Ballasting 


Committee No. 2 

The following definitions of gravel and sand for ballast’ were 
recommended by the committee as well as ballast for different 
classes of road. The definition for sand ballast was amended 
as printed below and adopted, but the recommendations for 
ballast for different classes of road were referred back to the 
committee. 

Gravel.—Small worn fragments of rock occurring in natural 
deposits that will pass through a 2%-in. ring and be retained 
upon a No. 10 screen. 

Sand.—Any hard granular comminuted rock material which 
will pass through a No. 10 screen and be retained upon a No. 
50 screen. 

Your committee recommends, as a good practice, the follow- 
ing proportions: 

For Class A Roads: Ten parts gravel and three parts sand. 
Where bank gravel contains more than 2 per cent dust or 40 
per cent sand it should be screened or washed. 

For Class B Roads: Ten parts gravel and six parts sand. 
Where bank gravel contains more than 3 per cent dust or 60 
per cent sand it should be screened or washed. 

For Class C Roads: Ten parts gravel and ten parts sand. 
Any bank gravel which does not contain an excess of 6 per 
cent dust may be economically used. 

Functions of Good Ballast. 

(1) To provide a medium for uniform distribution of the 
pressures and stresses in the raif from the ties to sub-grade. 

(2) To insure a firm, smooth and level bearing for the ties. 

(3) To quickly and thoroughly drain all water from the ties, 
reducing to a minimum conditions tending to decay. 

(4) To provide a material between the ties to prevent the 
skewing and forward movement from the creeping tendency 
transmitted from the rail. 

(5) To secure a material free from dust and dirt, thus pre- 
venting growth of grass and weeds. 
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(6) To provide a medium on which frequent adjustment of 
line and surface can be made, with as little disturbance to gen- 
eral conditions as possible, and which can be readily worked in 
renewal of ties. 

(7) To insure freedom from the effects of the elements, such 
as frost-heaving, disintegration, etc. 

(8) To provide a foundation which will give a certain degree 
of elasticity to the track, and insure even riding. 

A good ballast should not become muddy when wet, and 
should be free from dust when dry. Either one of these con- 
ditions insures the other, and a dustless ballast is particularly 
desirable when there is a heavy passanger traffic, as the com- 
fort of the passenger is seriously interfered with by clouds of 
dust filling the cars. Dust also has a certain wearing effect on 
all moving surfaces of the engine and cars, such as the journals, 
crosshead guides, etc. 

Ties 
Committee No. 3 

The conclusions of committee No. 3 were adopted as given 
below. The forms referred to in conclusion No, 1 are to be 
used for a compilation of statistics aad are to be distributed 
annually among the railroads. 

CONCLUSIONS. 

(1) That Forms 1, 1-A, 1-B, 1-C and 1-D be withdrawn 
from the Manual and Forms M. W. 301, M. W. 302, M. W. 303, 
M. W. 304 and M. W. 305 be substituted. 

(2) That the conclusions in reference to timber supply be 
approved. 

(3) That the conclusions of the committee in reference to 
metal and concrete ties be received as information. 

Timber Supply. 

The sub-committee on forest supplies has during the past 
year devoted its attention principally to investigating policies 
which could be followed at this time to encourage the more 
economical uses of the timber supplies still on hand. This 
problem is such a large one that it has not been thought de 
sirable to make more than a progress report. 

CONCLUSIONS. 

(1) Use chemically treated ties wherever practicable. 

(2) Protect all ties against mechanical wear. 

(3) Enforce the tie specifications rigidly with particular 
reference to the rigid exclusion of small ties. 

(4) Co-operation among the roads in any given territory, 
looking toward the adoption of standard tie specifications, 
with particular reference to making it impossible for contrac- 
tors to furnish ties cut from small trees, which would natur- 
ally form sources for future tie supplies. 

(5) Adopt measures for reducing forest fires. 

(6) Encourage the owners to re-forest their lands either by 
re-planting or natural reproduction. 

(7) Use the proper means to aid and assist in the investi- 
gation of tax laws as far as they pertain to forest lands with 
a view to having legislation enacted which would make _ it 
possible to hold lands with growing timber for the purpose 
of future tie production. 

Metal and Composite Ties. 

The committee investigated a large number of metal and 

composite ties and drew their conclusions therefrom. 
CONCLUSIONS. 

(1) Experiments with the steel tie should be extended, and 
results carefully watched and reported to the association. 

(2) The committee concludes that no form of reinforced con- 
crete tie has been made which is suitable for heavy and high- 
speed traffic, but believes a properly reinforced concrete tie, with 
proper fastenings, may be found economical in places where 
speed is slow, and where conditions are especially adverse to 
life of wood or metal. 
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Rail 
Committee No. 4 

As to reports required by the rail committee, the following 
recommendations were made: 

(1) That Form M. W. 2003-A, heretofore submitted (sce 
Bulletin 102), be approved as a standard form of the Ameri 
can Railway Engineering and Maintenance of Way Associa- 
tion for receiving reports of the chemical analysis and physi- 
cal tests of individual rails. 

(2) That a complete report of the study of an individual 
rail should consist of: 

(a) Copy of the track foreman’s report on Form M. W. 
2002-A, after being checked by an engineer. 

(b) Results of chemical analysis and physical test on Form 
M. W. 2003-A. 

(c) Photographs of the defect or fracture and micro-photo- 
graphs of the interior structure. 

(d) A complete written analysis or deduction from the 
study of the above information. 

We further recommend that blank No. 2003-A be incorper: 
ated in the Manual of Recommended Practice. 


Drop Testing Machine. 

Your committee considers that a uniform system of testing 
at the mills is essential. The following specifications for a 
standard drop testing machine were submitted by letter ballot 
to this association: 

SPECIFICATIONS FOR DROP TESTING MACHINE. 

A drop testing machine conforming essentially to the manu- 
facturers’ plans and specifications and in general accord with 
the following requirements will give satisfactory results: 

(1) The machine shall be arranged to allow a 2,000-Ib. tup 
to fall freely at least 25 ft. on the center of a rail resting on 
supports that can be adjusted to spans varying from 3 ft. to 
4: St. 6) ati: 

(2) The anvil shall be a solid casting, weighing, with the 
attachments that move with it, 20,000 Ibs. It shall be free 
to move vertically independently of the lead columns and 
shall be supported on 20 springs known as the standard “C” 
spring, without center coil, as employed by the Master Car 
Builders’ Association (their figure 5614). This spring has a 
free length of 814 in., an outside diameter of 5 7-16 in., and 
is made from a bar having a diameter of 1 3-16 in. These 
springs are to be arranged in groups of five at each corner 
of the anvil and are to be held in place by hubs raised on 
the top of the base plate and by circular pockets on the 
underside of the anvil. Removable finished steel wearing 
strips shall be secured to the anvil and the lead supports for 
guiding the vertical movement of the anvil. 

(3) The base plate shall be of cast-iron or cast steel 8 in. 
thick in the area covered by the anvil. It shall be firmly 
secured to the substructure by four bolts 2 in. in diameter. 

(4) The substructure shall consist of a timber grillage rest- 
ing on a masonry foundation. The grillage shall project 9 in. 
beyond the ends of the base plate, and clear the columns at 
the side. It shall consist of one course of 12 in. by 12 in. 
sound oak or southern yellow pine, preferably creosoted, laid 
close and well bolted together. The masonry, preferably con- 
crete, shall be not less than 5 ft. deep below the grillage and 
be suitably supported on the subsoil. 

(5) The pedestals for supporting the test rail shall be sub- 
stantial castings. The rail supports shall be removable pieces 
of steel, securely held in the pedestals, having an upper cylin- 
drical bearing surface, with a radius of 5 in. The pedestals 
shall be adjustable to spans varying from 3 ft. minimum to 
4 ft. 6 in. maximum between centers. They shall be securely 
held together, and so fixed to the anvil as to insure that the 
center of span shall always coincide with the center between 


leads. 
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(6) The leads shall be firmly connected to the base plate 
and well braced. They shall be long enough to provide the 
prescribed free fall of the tup. They shall be provided with 
a convenient ladder and a plainly marked gage, divided into 
one-foot intervals. gage shall be 5% in. 
above the top of the rail supports, and the specified height 
of drop shall be measured from this zero irrespective of the 
height of rail being tested. One of the guides shall have a 
removable section 6 ft. long at the bottom, so that the tup 


The zero of this 


or tripping block can be readily removed. 

(7) The tup. shall 
with it, 2,000 Ibs. The striking die shall be steel, having a 
cylindrical striking face, with radius of 5 in. and a length of 
12 in. The guide grooves shall have finished surfaces. The 
tripping head shall allow a grip of the tongs that will release 
at the exact height for which the tripping device is set, and 
that will be safe from accidental release while the test piece 


weigh, with the accessories that drop 


is being shifted. 

(8) The tongs and tripping device shall be arranged to re- 
lease the tup automatically only; no manual releasing will be 
allowed. The tripping device shall be easily adjustable at one 
foot intervals. 

CONCLUSIONS. 

The following conclusions were adopted at the March, 1909, 
convention : 

(1) That the complete set of rail statistic blanks, previously 
described and approved by letter-ballot, be used by the mem- 
bers of the association for reporting and compiling information 
relative to rail failures and rail service. 

(2) That Form 2004-A, summary of steel rail figures for 
six months, compared with the period of previoug 
year: Form 2004-D, position in ingot of steel rails which 
failed, and Form 2005-D, record of comparative wear of 
special rail, be adopted by the association as approved forms 
for receiving statistics for the quantitative study of rail fail- 
ures. 

(3) That the furnish the rail 
committee with individual rail failures 
or rail service, from time to time, as soon as such studies 
have been made. 

(4) That Form M. W. 2003-A, heretofore submitted, be 
adopted as a standard form of the association for receiving 
reports of the chemical analysis and physical tests of indi- 
vidual rails. 

(5) That a complete report of the study of an individual 
rail should consist of— 

(a) Copy of the track foreman’s report on Form M. W. 
2002-A, after being checked by an engineer. 

(b) Results of chemical analysis and physical test on Form 
M. W. 2003-A. 

(c) Photographs of the defect or fracture and micro-photo- 
graphs of the interior structure. 

(d) A complete written analysis or deduction from the study 
of the above information. 


same 


members of the association 
reports of studies of 


(6) That the blanks described above and approved by your 
association by letter-ballot, also blank 2003-A, be added to the 
Manual of Recommended Practice. 

(7) That the specifications and plan for drop testing ma- 
chine, herewith submitted to the association for letter-ballot, 
be adopted as standard. 

(8) That the specifications and plan for drop testing ma- 
chine be added to the Manual of Recommended Practice. 

(9) That the specifications for Bessemer steel rail, as pre- 
sented in the Manual of Recommended Practice, be allowed to 
remain in the manual as now printed. 

(10) That the following note be added to the specifications 
in the manual: “The committee on rail has under considera- 
tion the matter of revised specifications.” 
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Track 
Committee No. 5 

The results of the track committee's work were excellent. 

Recommendations and conclusions are presented herewith. 
STANDARD FLANGEWAY (ADOPTED). 

Your committee has held conferences with joint committees 
of the American Railway Master Mechanics’ and Master Car 
Builders’ Associations during the year and as a result begs 
to recommend the following resolution: 

Resolved, That the clear width of standard flangeway for all 
frogs and between main rails and guard rails be 134 in., meas- 
ured at the gage line, for all tracks of standard gage. 

A drawing shows position of wheels with maximum and 
standard flanges with reference to 17 in. throatway and for 
1% in. throatway. The meeting with the wheel committee 
of the Master Car Builders’ Association brought out the fact 
that some changes were necessary in the M. C. B. standard 
reference gage as used for mounting. The corrected gage is 
shown on the drawing. 

WIDE GAGE, 

Report on whether wide gage, which is due to worn rail, 
should be corrected by closing in or replacing the rail. 

After careful consideration of the above subject, your com- 
mittee begs to report as follows: 

Wide gage, due to worn rail, within the safe limits of wear, 
need not be corrected until the excess over the gage is equal 
to or exceeds % in., and should then be corrected by closing 
in. 

SPIKING. 

Consider revision of paragraph (3), under “Proper Method 
of Spiking,” Manual, 1907, p. 64, and report recommendation 
as to extent gage on curves should be worn open before 
closing in is necessary. 

Your committee recommends that the following paragraph 
be substituted for the one now appearing in the Manual (the 
change consisting of the substitution of “'% in.” for “3 in.”): 

(3) Within proper limits a slight variation of the gage 
from standard is not’ seriously objectionable, provided the 
variation is uniform and constant over long distances. Under 
ordinary conditions it is not necessary to regage track if the 
increase in gage has not amounted to more than % in., pro- 
vided such increase is uniform. 

MAINTENANCE OF LINE AND ALIGNMENT (ADOPTED). 

Adjustment of curves with consideration as to easement 
curves : 

Easement curves should be used on all curves requiring an 
elevation of 2 in. or more. 

The choice of easement curves should be governed by the 
ultimate possibilities as to speed, with consideration as to prob- 
able revision of the worst features of alignment, rather than 
by existing schedule speed. 

On curves of 6 deg. and over, which are limiting curves as to 
speed, easement curves not less than 240 ft. long should be 
used. 

On curves of less than 6 deg. which are limiting curves as to 
speed, easement curves should be used whose length in feet is 
not less than 5% times the speed in miles per hour calculated 
for an elevation of 8 in. 

On curves which are not limiting curves as to speed, ease- 
ment curves should be used whose length in feet, when the 
rail is elevated for the ultimate speed, will be not less than 
thirty times the elevation in inches nor less than two-thirds the 
ultimate speed in miles per hour times the elevation in inches. 

Longer easement curves than the minimum lengths recom- 
mended may be used to advantage and often with increased 
convenience in their application, but any considerable increase 
in length is wholly unnecessary and should never be made 
without careful consideration as to the effect on cost. The 
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minimum length should be used in all cases where a greater 
length would adversely affect the degree of curve. 

Easement curves should be used between curves of different 
degree in the same way that they are used between curves and 
tangents. 

The curve elevation should be run out in the same distance as 
the length of easement curve, with no elevation on tangent and 
full elevation on the circular curve. 

Any form of easement curve is satisfactory in which the de 
gree of curve increases with the distance; in which the rate 
of increase in degree of curve can readily be changed to suit 
each particular case, so that the length of easement curve shall 
be the same as the distance in which the outer rail is raised 
from zero to full elecation; which can be run in by deflection 
or offset, with chords of any: desired length, and which is of 
the general type of Searles, Crandall, Holbrook, Talbot or cubic 
parabola. 


Conclusions (adopted). 


Your committee recommends the adoption of the following 
conclusions: 

(1) That the formulas for the functions of the split switch 
proposed be approved as good practice. 

(2) That the properties of the frogs and switch rails given 
in the accompanying tables be approved as good practice. 

(3) That the degree of curve be defined as the angle sub 
tended by a 100 ft. chord. 

(4) That all curves be spiraled which would require 2 in. 
elevation for the highest permissable speed. 

(5) That wide gage, due to worn rail, within the safe limits 
of wear, need not be corrected until the excess over the gage 
is equal to or exceeds % in., and that it should then be cor 
rected by closing in. 

(6) That paragraph (b), page 60, of the Manual, under the 
heading of Maintenance of Line and Alignment, be withdrawn 
and the version submitted in the body of this report substituted. 


Injury to Signal Equipment, Brine Drip- 


ping From Refrigerator Cars 
Special Committee 
The report of this special committee was discussed thor- 
It was decided not to recommend that brine drip- 
pings be deposited in the center of track inasmuch as it 
would not protect bridges or relieve the signal situation be- 
The following 


oughly. 


cause of insulation resistance between rails. 
data was contained in the report: 

CHICAGO, BURLINGTON & QUINCY. 
On lines not exposed to refrigerator traffic, the 


four 


sridges. 
paint on bridges will last on the average vears and 
remain in good condition. On lines which are exposed to refrig 
erator traffic, the iron work on the stringers and floor beams 
of bridges begins to show “pitting’’ when protected only by 
oil paint within a few months after being painted. The cost 
of cleaning and painting a floor system will average not less 
than 25 cents per linear foot of bridge. It has been found that 
certain paints will last about one year, so that the cost on ac- 
count of brine is estimated at 25 cents per foot per year. There 
are 150,000 ft. of iron bridge exposed to refrigerator traffic 
on the system, so that the annual cost of brine drippings on 
bridges only amounts to $37,500, which is interest on $750,000. 

Track.—The deterioration of the plates, angle bars and the 
rail itself on tracks exposed is, in a great many places, ex- 
tremely marked. Angle bars have been reduced % in. at the 
edge of the lower angle, and tie plates reduced so that nothing 
was left but the ribs, which were pressed into the wood. This 
represents a deterioration during less than ten years, the orig- 
inal thickness of the plates being 3 in. 

MICHIGAN CENTRAL, 
Track.—On 545 miles of eastbound track it is-estimated that 
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the loss to rails during their life is about 10 per cent, and the 
effect on bolts, spikes and tie plates, which require more fre- 
quent renewals than the same items on westbound track, which 
is not affected by the brine drippings, is 50 per cent. On this 
basis we have the following figures chargeable to brine drip- 


pings: 
SOMES: me 0's See SORT Ro Ree Ce ae $ 9,800 
BPS ALES, sass. hac stay cee ae hak nee ariel poe ee 27,000 
BST SGEa Si loyiisc orisha ole a¥ ees catego fae Zoece eet ane tarsi has sk soe eC eae cn 
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that the in- 
creased cost of painting and more rapid deterioration of bridges 
amounts to $25,000 per year. 

To this is added $4,000 per year, because of increased number 
of track sections, increased amount of battery and the cost of 
extra maintenance because of these increases, making a total 
yearly cost of $145,000, which is the interest on $2,900,000. 


Signals.—The signal department report’ details additional 
cost as follows: 
Maintenance of 91 track sections of the eastbound 
track above the number of sections used on 
the “westboundtrack cvnciss <diewiarna con asec cons $ 455 
LOOOCOHS<GEIDAESY Ss512 sons wiee eens oeese's -» 1,700 
Extra labor andwattendance <6. 0.0 cccstnedcccess 100 
Labor and material for more frequent bonding 
anid additio Aird WIPE 6c. cis.c ese scewes Neleaceet 1,000 
Extra amount of labor and material for interlock- 
ing fittings, connections, cross pipes, etc....... 350 
babor “of cleaning: “tracks: 6 66.64 on cee es aos 395 
WROERD. . oo stereos Sale thet ie $4,000 


LAKE SHORE & MICHIGAN SOUTHERN, 

The additional cost on account of brine drippings from re- 
frigerator cars on track circuits is as follows: Toledo District, 
$301: Michigan District, $100; Eastern District, $85, making a 
To this should be added the 
found that 
sastbound track requires 


total for added battery of 486. 
cost of additional maintenance. It has also been 
the fiber in insulated joints on the 
renewal oftener than the westbound and the estimated cost on 
this account is $1,500 per year. 

The few statements above quoted are representative of ex- 
isting conditions wherever refrigerator traffic is handled, and 
indicate only a portion of the enormous total expense incurred 
by railroads handling this class of traffic in repairing damage to 
signal equipment, bridges and track due to brine drippings. 
In addition to the maintenance of way departments directly 
affected, there are a number of other items not easily obtain- 
able because somewhat indeterminate; for example, (a) the 
additional cost for repairs and maintenance of rolling stock: 
(b) the cost of trains stopped at automatic signals that have 
failed to operate due to brine drippings; (c) the extra cost for 
the up-keep of interlocking apparatus, both mechanical and 
electrical; and the failures and consequent train delays on 
account of the reduction of the insulating resistances; (d) elec- 
trified of railroads, using third rail to furnish the 
current for traction, will find that drippings from refrigerator 
This will of 
course cause rapid deterioration of the rail and rail supports: 
it will reduce the insulation resistance between third rail and 


sections 


cars as now arranged will fall on the third rail. 


ground, and consequently add to the power station output, add 
to any electrolytic action that causes damage, and reduce the 
factor of safety provided for against accidents to person work- 
ing about the third rail. 

CONCLUSION. 

Your special committee is of the opinion that the damage 
to railroad equipment, and especially to maintenance of way 
equipment, and the failures of signaling and interlocking appa- 
ratus, caused by the present practice of allowing brine to drip 
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from refrigerator cars en route is of such vital importance in 
operating costs as to call for immediate action on the part 
of this association, and we recommend that this association for- 
mally request the American Railway Association to take such 
action as will stop the dripping of brine. 


Buildings 
Committee No. 6 

The committee recommended the following paragraph as a 
substitute for conclusion (2) in the Manual, but same was not 
adopted. 

“Under ordinary conditions the reinforced concrete roof is 
the most desirable for a roundhouse, because of the greater 
security afforded by it against interruption to traffic through 
damage to the roundhouse and its contents and because of its 
economy.” 

We would recommend the revision of conclusion (3) to read 
as follows: 

“When the roof is of reinforced concrete the columns and 
roof beams should be of the same material.” 

We would recommend the revision of conclusion (4) by the 
addition of the word “considerably” after the word “cost” in 
the second line, making it read as follows: 

“Reinforced concrete should be used for the walls only 
where special conditions reduce the cost considerably below 
that of brick or plain concrete and where plaster is not con- 
sidered satisfactory.” (Adopted.) 

Your committee recommends the adoption of the following 
conclusions as a substitute for recommendation No. 11, page 
68, in the Manual: 

CONCLUSIONS. (ADOPTED. ) 

(1) Heat should be concentrated at pits. 

(2) General temperature of the engine house should be 
kept between 50 and 60 deg. 

(3) The best method for heating engine houses is by hot 
air driven by fans through permanent ducts (under the floor 
where practicable). The supply should be taken from the 
exterior of the building (no recirculation should be allowed). 
The air should be delivered to the pits under the engine portion 
of the Air to be heated as far as may be by 
exhaust steam, supplemented as required by live steam. 

CONCLUSIONS. (ADOPTED. ) 

(1) When practicable, oil houses should be isolated from 
the other buildings at a terminal. 

(2) Oil houses should be fireproof and the storage in large 
houses should be preferably either underground or in the base- 
ment. 

(3) Oijls that are stored in 
delivered to the tanks in the 
that are stored only 
should be made for delivery to storage tanks from barrels by 
pipes through the floor. 

(4) The delivery system from the storage tanks to the 
faucets should be such that the oil can be delivered quickly 
and measured. The delivery should also be such that there 
will be a minimum of dripping at the faucet and that the drip- 
pings be drained back to the storage tanks. 

CONCLUSIONS. 


locomotive. 


sufficient quantities should be 
house direct from tank cars. 


For oils in small quantities provision 


The following conclusions were not adopted, but recom- 
mendation No. 8, page 68, in the Manual and the paragraph on 
Smoke Jacks, page 70, of the Manual, will be stricken out. 

Smoke removal should be separately provided for by the 
use of jacks, and the currents produced in the jacks should 
be utilized for aiding ventilation in the house by drawing air 
from the top of the house throiigh annular openings leading 
into the top of the jack. Jacks should be without dampers, 
fixed, and preferably built of non-corrosive material with cross- 
in diameter. They should be of 
smooth material, circular in section above the hood, and ex- 


section not less than 30 in. 
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tending well above the roof line; care in design should be 
taken to avoid any corners. The hood of a jack should have a 
minimum length of 10 ft. so as to permit variation of location 
of an engine on the pit. The bottom of the jack should be as 
low as the engines served will allow and it should be fur- 
nished with a drip trough; the slope upward should be gradual 
to the flue. 

We recommend that our conclusion in regard to jacks be 
substituted for recommendation No. 8, page 68, in the Manual, 
and that the paragraph on Smoke Jacks, page 70, of the Man- 
ual, be stricken out. 


Wooden Bridges and Trestles 
Committee No. 7 

After several amendments were made to the specifications, 
which are printed in Bulletin No. 107 of the association, the 
following conclusions were adopted: 

(1) That the standard specifications for bridge and trestle 
timbers be approved as good practice. 

(2) That it is preferable to make the inspection of bridge 
and trestle timbers at the mills. 

(3) That the revised specifications for timber piles be ap- 
proved. : 

(4) That the list of safe unit stresses for structural timber 
be approved. 


Signs, Fences, Crossings and Cattleguards 
Committee No. 9 

Your committee submits the following for approval and ad- 
dition to the Manual of Recommended Practice under the head 
of “Gates for Right-of-Way Fences.” 

The width of farm gates should be from 12 to 16 ft., depend- 
ing upon the size of agricultural machinery in use in the 
vicinity, or as required by the laws of the states through which 
the railway may pass. The minimum height of farm gates 
should be 4 ft. 6 in. from the surface of the roadway. 

Farm gates should be hung so as to openaway from the 
track, and, if hinged, swing shut by gravity. 

CONCLUSIONS. 

Your committee recommends the adoption of the following 
conclusions for publication in the Manual of Recommended 
Practice: 

(1) That the recommendation under farm gates be approved 
as good practice. 

(2) That the recommendations as to construction of highway 
grade crossings be approved as good practice. 

(3) That the recommendations as to snow fences, snow sheds, 
flanges, snow plows, etc., be approved as good practice. 

(4) That the recommendations as to concrete fence posts be 
approved as good practice. 

The above conclusions were adopted with the understanding 
that the detailed recommendations referred to be reduced to a 
statement of principles. 

The Proper Construction of Grade Crossings. 

Owing to the well-known difficulty of maintaining the track 
in proper surface through and adjacent to grade crossings, a 
form of construction should be adopted that will tend to rem- 
edy this trouble by requiring a minimum amount of labor and 
material to be expended in repairs or renewals. 

This construction will necessarily vary with conditions, but 
can be divided into the following general classes: 

(1) Crossings where paving is required to conform to street 
specifications. 

(2) Crossings of streets where no paving is required. 

(3) Crossings of public roads or highways outside of towns 
or cities. 

(4) Crossings of private or farm roads. 

(1)For crossings where paving is required to conform to 
street specifications, cross-ties should be treated chemically to 
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prolong their life to the greatest limit possible, and laid on a 
bed of stone or slag ballast, not less than twelve (12) in. in 
depth, placed in three (3) in. layers, each thoroughly rammed 
so as to prevent settlage. An eight (8) in. bed of Portland con- 
crete mixed 1-3-6 can be substituted for the ballast if desired. 

With the ballast and outside of the tracks, porous tile drains 
not less than six (6) in. should be placed at intervals, leading 
to the nearest point from which efficient drainage can be ob- 
tained. 

The support of the rail on the ties will vary with the char- 
acter of paving used. 

If stone blocks are used, a substantial cast or malleable steel 
chair, with a base of not less than 48 sq. in., should be provided, 
fastened to the tie with suitable lag-screws, the rail fastenings to 
be a hook-headed bolt secured with nuts. Ties should be spaced 
so as to allow the joints to be supported by these chairs. 

On long stretches of track laid in streets paved with stone 
blocks, the use of a special rail section, not less than 9 in. in 
depth, is advisable, to avoid the use of the chairs mentioned: 
with such a rail, heavy tie-plates should be used as a protection. 

On the outside of the rail, the block paving should be laid up 
to the rail-head, but left slightly below it on the inside. An old 
rail or a suitable form of rolled filler should be placed to pro- 
vide a flangeway, this to be fitted into the space between the 
head and base of the track rail: if an old rail is used the 
flange should be placed as nearly vertical as possible, the paving 
between the rails to be limited by the flanges or fillers. The 
flangeway should be supported by the same chairs carrying the 
track rail, with a clear opening of not less than 2 in. 

Where a special rail section is used, the flangeway should be 
rolled as a part of it. 

With vitrified or paving brick, the ties should be similar and 
have the same foundation as described above, except that with 
rails of high section the use of the cast chairs is unnecessary. 

A heavy tie-plate should be placed on each tie where the or- 
dinary track rail is used. ; 

A strip of treated timber 4 in. x 6 in., fitted to the rail and 
placed so as to expose 3 in. of surface next to the rail head, 
should be used next the outside rail, and this should be paved 
against; the strip should be % in. below the rail head. 

Metal flangeways should be provided as described above, and 
paved against in like manner. 

With asphalt paving a similar construction as for vitrified 
brick is reconimended. 

Paving between and outside of the rails should be laid in 
the most approved and workmanlike manner. 

(2) Street crossings where no paving is required should be 
divided into two classes—those with plank laid the entire width 
and length, and those with plank only next the rails and at 
the ends and filled between with suitable material. 

For the first style, the plank should be of such timber as 
can be most economically obtained, not less than 3 in. in thick- 
ness, the outside planks to be shimmed, so as to be 4 in. be- 
low the rail head, and those inside similarly shimmed when 
necessary. 

An old rail laid on the side of some suitable form of rolled 
metal shape should be used as a flangeway, its ends to be 
slightly bent inward, so as to give an opening of not less than 
4 in. at the ends, the flangeway through the balance of the 
crossing to be not less than 2 in. 

The intermediate planking should be closely fitted to the 
base of the old rails or other metal forming the flangeway, so 
as to avoid the necessity of further securing them to the ties. 

For fastening the planking to the ties, 3 in. x 8 in. cut spikes 
should be used for rails 5 in. in height and under. 

The ends of the planking should be beveled both between 
and outside the rails to a thickness of 1 in., commencing at a 
point 10 in. from the end. 


One plank not less than 10 in. in width should be used on 
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the outside of the track rails, and the total length of the plank- 
ing should conform to the required street width. 

Concrete, slag or other suitable material should be used from 
the plank outside of the rails to such distance necessary to 
properly complete the crossing. 

Where the requirements do not call jor continuous planking 
over the tracks, one plank should be placed each side of each 
rail, with the flangeway rails or metal shapes as described above 
and similar in other details, with the exception that a filling of 
concrete, slag, gravel or other suitable material should be used 
between the planks, the material to be filled in level with the 
top of the planking after a thorough compacting. 

In the description of street crossings for cities and towns, no 
limits as to approach grades are given, such physical character- 
The width 
of the street crossings are also governed by local requirements. 


istics being governed by local laws and conditions. 


(3) For public roads and highways outside of towns and 
cities, the crossing construction should be similar to that de- 
scribed for streets which have the minimum amount of planking 
and ballast filling between them. Such crossings should be level 
ior a distance of 5 ft. on each side of the outside planks; on a 
fill, the approach grade should not exceed 6 per cent. 

Where the crossings are in a cut, the ditch drainage should 
be provided for by the use of terra cotta pipe where feasible, 
but if the volume of water is too great, box culverts or bridges 
of similar width to the crossing should be provided. 

The width of highway crossings should not be less than 16 it. 

(4) Crossings of farm or private roads should be constructed 
by filling with ballast or other suitable material level with the 
railhead, on the outside and inside, leaving a proper flangeway 
inside the rails. Such crossings should be level for not less 
than 3 ft. each side of the rails, and the approach grades should 
not exceed 8 per cent. 

In cuts, proper provision should be made for drainage as for 
highway crossings. 

The width of farm or private road crossings should be not 
than 12 ft. 

Conclusions and Recommendations. 
SNOW FENCE. 

Snow is carried by the wind close to the surface of the ground 
and is deposited in railway cuts on account of the eddies which 
The function of the snow fence 


less 


these cuttings cause in the wind. 
is to form artificial eddies on the windward side of the cut at 
sufficient distance to cause the snow to deposit between the snow 
fence and the cut. 

The location of the drift or eddy depends upon the form of 
the fence. A tight fence of sufficient height will cause the snow 
to accumulate on the windward side of the fence; an open fence 
causes the snow to accumulate principally on the leeward side. 
The distance between the fence and the drift depends upon the 
height of the fence, the width of the openings between the 
boards, the velocity of the wind and the character of the snow. 

The character of the snow fence and its location for the pro- 
tection of a given point depends largely upon local conditions, 
some of which can only be determined by experiment, and for 
this purpose portable snow fence is recommended. Where lo- 
cal conditions admit, a permanent snow fence located on the 
right-of-way fence line is most economical. 

If permanent wooden fences are used, the boards should be 
laid close, where the right-of-way is 50 ft. or less from the 
center of the track; for greater distances space should be pro- 
vided between the boards, and at 100 ft. distance, 50 per cent 
of the fence should be open space. The height of permanent 
board fence depends upon the probable amount of snow. The 
maximum height, however, should be 10 ft. 

In most cases local conditions require the use of a portable 
snow fence. These fences are usually erected in the fields ad- 
joining the right-of-way. They should be set on the windward 
side of the track at right angles to the prevailing winds and, to 
provide for variations in the direction of the wind, it is some- 
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times necessary to set the panels in crescent form. For ordi- 
nary conditions one line of fence is sufficient. The quantity of 
snow sometimes requires the use of three or four lines of 
portable snow fences set parallel and spaced about 100 ft. apart. 
These fences should be removed in the spring so as not to 
interfere with farming operations. 

Hedge fences should be used where the quantity of snow is 
not too great, and where local conditions, including the eco- 
nomic feature, admit. Properly maintained hedge fences are 
effective in beautifying the right-of-way. 

Stone walls should be used for snow fences where suitable 
stones for dry masonry walls are delivered free to the railway 
company by the adjoining property owners. 

Temporary snow fences should be constructed of ties, laid in 
the jorm of worm fences. 

MISCELLANEOUS METHODS. 

Railways constructed in northern countries should have the 
track raised about 2 ft. above the general level of the ground, 
and for cuttings less than 4 ft. <A flat slope of 4 to 1 should 
be given to both sides of the cutting. 

In construction of new railways, or in grade revision, or tres- 
tle filling on existing railways in snow districts, the material 
should be taken from the sides of the cuttings. A steam shovel 
cut on each side is most effective in providing a place for snow 
to accumulate for ordinary snow conditions for cuttings up to 
20 it. in depth. 

Salt should be used on switches only during the portion of 
the winter when the snow melts in daytime and freezes at night. 

Where exhaust steam is available it should be carried about 
12 in. beneath the surface of the ground at points where the 
accumulation of the ice requires frequent removal during the 
winter. 

SNOW PLOWS. 

Rotary snow plows are necessary for quick removal of snow 
where the depth of the drift exceeds 6 ft. and its length exceeds 
30 ft., or where the natural snowfall*has filled deep cuttings 
which the push plow cannot remove. Rotary snow plows are 
sometimes used to advantage in the removal of snow slides in 
mountain districts. 

Push plows should be used for a level fall of snow and minor 
drifts, whenever the depth is too great to be removed by snow 
flangers. Snow flangers should be used for the removal of 
snow whose depth is less than 6 in, over the top of the rail. 

SNOW SHEDS. 

Snow sheds are expensive to construct and expensive to 
maintain, and the railway should be located, if possible, so as 
to prevent the necessity of their construction. Their use should 
be confined to localities which require protection from moun- 
tain snow slides, and then they should be constructed of more 
permanent material than is now ordinarily used. 

Concrete Fence Posts 

From observation of concrete fence posts your committee 
considers that the concrete post will heave very little or not 
at all, as posts set from two to five years ago are at present 
in almost perfect alignment, and not a loose or broken post 
was found. They appear sufficiently strong for all practical pur- 
poses after being properly cured and set. The claim that con- 
crete posts reinforced with steel form lightning protectors ap- 
pears reasonable. 
and decay. They will not float and cannot be displaced so 
On the other hand, concrete posts must 
be carefully handled in loading and unloading and well cured 


They will, of course, resist the action of fire 
easily as wood posts. 


before using. Fence wire in contact with their surfaces should 
be well galvanized. 

The concrete post is much heavier than the wood post and 
the cost of distributing and setting is about 25 per cent greater. 

It would seem that the concrete post is particularly adapted 
to railroad use. Most of the post machines are cheap and 
portable and the materials used are in daily use on all roads 
using concrete: the materials are cheap and easily obtained. 
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Signaling and Interlocking 
Committee No. 10 

A brief review of fhe work of the committee is here given, 

containing such conclusions as were reached at the convention. 
Standard Interlocking Agreement. 

In the form of a progress report a sub-committee presented a 
form of agreement for an interlocking at an existing crossing, 
class A. Forms for classes B and C, covering the crossing of a 
new line by an old one and of an entirely new crossing re- 
spectively, were not drawn up. 

Oi the conclusions, which follow, the first two were adopted 
as printed below, but the third was referred back to the com- 
mittee because an agreement could not be reached upon it. 

(1) That existing agreements should be given due consider- 
ation in the form of arbitraries in the division of construction, 
renewal, maintenance and operating expenses. 

(2) That with existing situations the proper division of con- 
struction, renewal and maintenance expenses is on an operated- 
unit basis, each party paying for what is required to interlock 
its tracks, or the residue. 

(3) The primary operating expense, or the residue aiter 
deducting such arbitraries as may be required by existing agree- 
ments, should be equally divided among the several parties in- 
terested. ‘Where operating expenses are increased by facilities 
for the exclusive use of one party, such party for whose benefit 
such facilities are provided should pay the entire additional 
operating expense. 

Specifications for Mechanical Interlocking. 

These specifications were referred back to committee to pre- 
pare a specification for wrought iron pipe. Concerning inter- 
locking protection of drawbridges the following recommenda- 
tions were made by the committee: 

SIGNALS. 

Signals shall be provided for all routes approaching the draw 
and shall be located not less than 500 ft. from draw in direction 
of traffic, and 200 ft. from draw in reverse direction, unless 
State or Federal authorities prescribe otherwise. 

High home signals with adequate approach 
should be provided for current of traffic and dwarf signals for 
reverse and other routes approaching the draw. 

LOCKING. 

A locking arrangement shall be provided for each of the 
following purposes before signals can be cleared: 

(a) To insure that the bridge is in proper alinement. 

(b) To insure that all bridge surfacing devices are in their 
proper position. 

(c) To lock each rail in proper position for train movement. 

(d) To prevent the application of power for purpose of 
withdrawing bridge latch or opening draw. 

Facing-Point Locks. 
Regarding facing-point locks the following conclusions were 


information 


reached by the committee: 

NtTorE:—Where bolt locks are used, the following require- 
ments will apply: 

(A) Home signals for unlimited speed routes shall be bolt 
locked with all facing derails, switches, and movable point 
frogs in the route governed. 

(b) Home signals for limited speed routes shall be bolt 
locked with all facing derails, switches, and movable point frogs 
in the route governed as far as practicable. 

(c) All facing derails shall be bolt locked with all signals 
governing over them. 

(d) Bolt locks shall be so constructed that the signal bar 


shall pass through the notch in switch bar to insure that switch 
is set in proper position and shall not be capable of passing 
through other notches that may be cut in the switch bar. 

(e) The connections to the bolt lock bars shall be adjust- 
able. 

({) The length of notch in signal bar shalk be one and 
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three-quarters (134) in. greater than the thickness of the switch 
bar. The length of the notch in the switch bar shall be five- 
sixteenths (:%) in. greater than the thickness of the signal bar. 

(g) The connections to signal bar in bolt lock shall be 
compensated where the changes due to temperature, spring and 
wear to connections, exceed the clearance of the notch in the 
signal bar. 

NotE—Where automatic substitutes for belt locks are em- 
ployed. 

(h) Circuit 
facing points in unlimited, and limited, speed routes with cir- 
cuit controllers on their respective operating levers controlling 
electric locks on facing point Icck levers. 

(i) Where semi-automatic or power signals are used, the 


controllers shall be connected to all movable 


controlling circuits may be broken through circuit controllers 
on all movable facing points Over which the signal governs. 
Specifications for Electric Interlocking. 
The specifications, presented by the committee, 
adopted by the Railway Signal Association and accepted as a 


were 


progress report at this convention. 
Rubber-Covered Wire. 

The specifications for rubber-covered wire were adopted and 

ordered included in the Manual. 
System of Uniform Signaling. 

This report was accepted as a progress report. It included 
a development of the method of uniform signaling and standard 
designs for signal apparatus. 


Uniform Rules 
Committee No. 12 
The rules, as given below, are printed with the amendments 
made at the March, 1909, convention and were thus adopted: 
The following rules governing track foremen, bridge and 
building foremen, and signal foremen were submitted for 
appreval: 
Rules Governing Track Foremen, Bridge and Building Fore- 
men, and Signal Foremen. 


TRACK FOREMEN. 


(1) Track Foremen shall report to and receive instructions 
from the ght cc eA abies apie eek 
(2) They shall be responsible for the proper inspection and 


safe condition of the track under their charge, and shaJl do 
no work thereon that will interfere with the safe passage of 
trains, except under proper protection. 

3) They must go over their sections, or send a reliable 
man, at least once a day to make a thorough inspection to 
see that the track, signals, culverts, bridges, fences, etc., are 
in safe condition. 

(4) If the track or any bridge or culvert, in the judgment 
of the Track Foreman, is not safe, he must at once put out 
the proper signals to warn approaching trains and immediately 
notify the Seino aN AMRIC), co6eac 5 HOt Mts 
all in his power to repair the defect. 

(5) During heavy storms, whether by day or night, where- 
by the track, or any portion of the company’s property, be- 
comes liable to damage, foremen and trackmen must be on 
duty: and at such times they must go over their sections to 


condition, and do 


make sure that the track is safe, taking danger signals with 
them. 


(6) They must use constant care to see that all waterways 
are kept free from obstructions. 
(7) They must have a copy of the current timetable, and 


be thoroughly familiar with the rules and regulations thereon, 
with the time of trains over their sections. They must 
carefully observe signals displayed by all trains, and assure 
themselves before obstructing track that all trains and sec- 


and 


tions due have passed. No notice will be given of extra 
trains, and trackmen must protect themselves as prescribed by 


the Book of Rules. They must provide themselves with reli- 
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able watches, and, when possible, compare time daily with a 
standard clock or conductor’s watch. 

(8) In case of accident, they must at once render all assist- 
ance in their power, whether the accident occurs on_ their 
own or on others sections. 

(9) They must permit no encroachment upon or occupancy 
of any portion of the company’s right-of-way and _ station 
grounds, except by proper authority. 

(10) They shali employ such men as the ...... CTAELE). 6 6:0:5:6: 
will direct, and see that they properly perform their duties. 
They must keep the required record of the time of their men 
and of the material used. 

(11) They must keep a careful lookout for fires along the 
track, and prevent, if possible, the destruction of fences, wood 
or other material, and the spread of fire into adjoining fields. 
During dry weather they must not permit fires to be started 
unless they have sufficient force to keep them under control. 

(12) They must keep the vicinity of all bridges and trestles 
cleared of all combustible material, such as chips, bark, dried 
grass, etc. They must keep bridge seats, tops of piers, and 
all readily accessible parts of such structures cleaned of all cin- 
ders and dirt. Where water barrels are furnished, they must 
keep them filled with water. 

(13) They must limit the use of handcars to the service of 
the company; and they must not permit anyone except em- 
ployes of the company engaged in the performance of duty 
to ride thereon, except by proper authority. They must not 
permit the running of hand or velocipede cars belonging to 
private parties over the tracks of the company, except by 
proper authority. 

BRIDGE AND BUILDING FOREMEN, 

(1) Bridge and building foremen shall report to and receive 
instructions from the ...... (PHI) csc 

(2) They shall be held responsible for the proper inspection 
and safe condition of the structures under their charge, and 
shall do no work thereon that will interfere with the safe 
passage of trains, except under proper protection. 

(3) They must have a copy of the current timetable, and 
be thoroughly familiar with the rules and regulations there- 
and with the time of trains over their district. They 
must provide themselves with reliable watches, and, when pos- 
sible, compare time daily with a standard clock or conductor’s 
watch. 

(4) They shall employ such men as the ......(Title)...... 
will direct, and must see that they properly perform their 
duties. They must keep the required record of the time of 
their men and of the material used. 


on, 


SIGNAL FOREMEN. 

(1) Signal foremen shall report to and receive instructions 
fromthe. ..:-.....\ GRO) os... 

(2) They shall be responsible for the proper condition of 
signals and interlocking plants under their charge, and _ shall 
do no work thereon that will interfere with the safe passage 
of trains, except under proper protection. 

(3) They must have a copy of the current timetable, and 
be thoroughly familiar with the rules and regulations thereon, 
and with the time of trains over their territory. They must 
provide themselves with reliable watches, and compare time 
daily with a standard clock or with conductors. 

(4) They shall employ such men as the ...... CELE) sscacws 
will direct, and must keep the required record of the time of 
their men and of the material used. 

(5) In case of accident affecting any portion of the signal 
or interlocking apparatus under their charge, they must at 
once proceed to the spot with the men, tools and materials 
necessary to make repairs. : 

(6) They must investigate and report on the forms provided 
for the purpose all failures of signals and interlocking plants 
in their territory. 
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(7) They must not make any permanent changes in signals 
or interlocking plants without the authority of the signal en- 
ginecf. 

CONCLUSIONS. 

(1) Your committee recommends the adoption of the ad- 
ditions to the “General Rules” 
of Recommended Practice. 

2) Your committee recommends the adoption of the Rules 
Governing Track Foremen, Bridge and Building Foremen, and 
Signal Foremen for 
mended Practice. 


for publication in the Manual 


publication in the Manual of Recom- 


Records, Reports and Accounts 
Committee No. 11 
With certain amendments to forms and charts, the follow- 
ing conclusions were adopted: 


CONVENTIONAL SIGNS. 
(1) The committee recommends the adoption of the revised 
list of conventional signs. 
TRACK CHART. 
(1) The committee recommends the adoption of Form M. W. 
1016 as revised. 
TRACK MAPS. 
(1) On track maps drawn to a scale of 1 in. equals 50 ft. or 
less, tracks should be represented exclusively by double lines. 
(2) On track maps drawn to a scale of 1 in. equals 200 ft. 


or more, tracks should be represented exclusively by single 
lines. 
3) On track maps drawn to a scale of 1 in. equals 100 ft. 


(a) On maps representing preliminary studies and designs 
of proposed track layouts, tracks should be represented by 
single lines, except that double lines may be used where con- 
sidered necessary to show turnout details. 

(b) On maps representing completed work, station plats 
and permanent records, tracks should be represented by double 
lines. 

TIME BOOKS. 

(1) The use of Form M. W. 
umns as shown for reporting time where it is practicable to 
use a daily time report. 

(2) A change in the cover page of Form M. W. 1008 to per- 
mit the signature of the foreman and his supervising officer. 

(3) The use, wherever possible, of a daily time report for 
all departments. 

(4) The use of the form recommended for time book where 
the daily report is not used. (Forms M. )\W. 1109 and 1110.) 

(5) The use of the form to represent a compilation of the 
record and distribution of time. (Form M. W. 1111.) 

(6) The use of a system of time checking to guard against 
errors and fraud. 


Yards and Terminals 
Committee No. 14 

The committee submitted a progress report which was ac- 
cepted by the association. The operation of hump yards and 
the use of machinery for handling freight were considered 

chiefly in this report. 
OPERAYION OF 
The committee presented valuable information as to the de- 
tails of methods of operation employed at a number of freight 
yards of the gravity type. There is little opportunity, however, 
for generalizing or drawing conclusions, owing to the varying 
local conditions. The matter is therefore presented as an ap- 
pendix in convenient form for the information of those engaged 


HUMP YARDS. 


in the design or operation of freight yards. 

Two separate inquiries were made by the committee: First, 
as to the methods of operating hump yards (noted above); 
second, as to the number of yards of this type in use or con- 


templated. From the replies to the latter series a table has 


1008, with the additional col-’ 
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been compiled showing 82 such yards in use. 
It may be noted that there is a preponderance oi opinion 
in favor of placing track scales on the hump. 


varies from 30 ft. to 300 ft. below the summit. 


The location 


of using two scales are also pointed out. 
They enable separate parallel tracks to be built for summer and 


Some advantages 


winter conditions( and also allow the regular work to continue 
But two parallel humps 
cannot be used at one time in connection with one classifica- 


while one of the scales is under repair. 


tion yard, and to provide an additional or alternate hump for 
use in emergencies entails a loss of room and distortions of 
lines in both. There is, therefore, a reasonable doubt as to the 


value of such installations. At principal gateways of move- 
ment, and at points of origin of large volumes of freight of 
mixed character, and wide distribution the classification should 
be made, first (1) 


(2) as to destination. 


as to fast or slow movement, and second 

The question is presented therefore as to the relative merits 
of the alternative plan of providing a second classification yard 
with the second hump to be used for fast freight, thus making 
it possible to take either hump out of service for a limited 
time without causing complete stoppage of classification, and 
making it possible to nearly double the classification capacity 
The second 
hump might be parallel with or tandem with the first, accord- 


with a comparatively small increase in facilities. 


ing to local conditions. 

The relation of the percentage or proportion of cars to be 
weighed to the location of scales on the hump or elsewhere 
is not yet determined. We have testimony to the effect that 
the scale should not be located on the hump unless about 25 
per cent of the car sto be handled must be weighed. We also 
have the opinions of men who are in charge of large hump 
yards that handle thousands of cars daily, that the scale 
should be located on the hump regardless of the number or 
proportion of the cars to be weighed. We assume therefore that 
the greatest economy would be secured by locating the scale 
on the hump if it is assured that from 5 to 10 per cent of the 
cars must be weighed. 

Probably the most important matter for consideration in con- 
nection with the subject of prompt and economical handling 
of freight is proper classification as to character and destina- 
tion. Therefore when high-class freight has been properly 
grouped it should not be again mixed with slow freight at a 
division terminal or point of divergence, but without mixing 
with freight of different character should be classified as to 
destination only in preparation for further movement. 

We do not need to omit scales from humps on account of 
loss of efficiency caused by their installation, but we do need 
generally better yard design, steeper grades between the sum- 
mit of humps and the receiving ends of the classification tracks, 
and better facilities for the return of car riders. 

In hump yards in which the grade approaching the hump is 
heavy the cost of operation is excessivet because a large amount 
of power is required to get the cars to the summit. In some 
cases very large engines are used. In other cases two large 
engines are coupled, and in many cases trains that were hauled 
into the yard with one engine are cut into two or more sec- 
tions to be pushed over the hump. 

In some cases the lack of room has caused heavy grades ap- 
proaching a hump, with consequent increase in cost of opera- 
tion, and in many places where lack of room has prevented 
gravity classification, it could be successfully employed if the 
cars could be handled promptly on approach grades that are 
too heavy for operation by locomotives. 

It is thought that where more than one engine is required 
to push a train over the hump, or where the approach grades 
are too steep to be operated successfully or economically by 
locomotives, the question of substituting stationary power is 
worthy of consideration. 
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FREIGHT HANDLING AND CONVEYING MACHINERY. 

The committee’s inquiries in this direction have been mainly 
barren of practical results, and there appear to be no conveyors 
in ordinary freight houses. Inquiries sent to a large 
number of manuiacturers of machinery of this kind have failed 
state 


few 


In use 


to bring to light a single installation, although several 
that their machinery is applicable to the service. In a 
cases, conveyors are used for loading and unloading cars at 
industrial establishments and at steamship piers. This latter 
case was considered in the 1908 report. 

For handling heavy or bulky freight at yards, cranes are very 
generally used. These may be fixed jib cranes, or overhead 
cranes of different classes. The latter usually span one or more 
tracks and a driveway, so as to transfer the articles between 
cars and wagons. These may be classed as follows, the bridge 
in each case carrying a trolley hoist which travels upon it: 
(1) the bridge fixed; (2) the bridge traveling on an elevated 
runway: (3) the bridge carried by towers, which travel on 
surface tracks. 

For handling freight in a warehouse, pier shed or freight 
house, the following systems may be used: (1) Conveyors 
(roller, chain, belt, platform, ete.); (2) overhead traveling 
carrier systems. 
machinery may be divided into two 


cranes; (3) 
handling by 
First, in warehouses and steamship piers, where the 


Freight 
classes: 
movement is mainly longitudinal; second, in freight houses, 
where there are numerous movements in different directions. 
The former case is much the simpler, but it may be found 
practicable to introduce mechanical handling, so as to reduce 
the amount of trucking in the latter case. 


Iron and Steel Structures 
Committee No. 15 
This committee presented a report on the maintenance of 
bridges, including protection from corrosion, which ‘will be 
revised after written criticisms are given and then presented 
for publication in the Manual. 


Water Service 
Committee No. 13 

Conclusiens in regard to the general principle of water sup 
ply were submitted by the committee. They were amended in 
certain particulars and other parts were referred back to the 
committee for final revision. The conclusions covered the fol- 
lowing subjects: 

Supply quantity; supply source: pumping plants; methods of 
delivery to locomotives, covering function of water station and 
storage tanks: specification for 50,000 gallon white pine tubs: 
steel storage tanks; tub unit capacity; water columns, and 
operation. 

The specifications for white pine tubs are to be revised and 
reference is not to be made to any given capacity. 


Wood Preservation 
Committee No. 17 
The following specifications for coal-tar creosote and for 
zinc chloride were adopted by the association: 
STANDARD SPECIFICATION FOR COAL-TAR CREOSOTE. 

The oil used shall be the best obtainable grade of coal-tar 
creosote; that is, it must be a pure product of coal-tar distilla- 
tion and mnust be free from admixture of oils, other tars or 
substances foreignu to pure coal tar; it must be completely 
liquid at 38 deg. C., and must be free from suspended matter; 
the specific gravity of the oil at 38 deg. C. must be at least 
1.03. When distilled according to the common method, that 
is, using an 8 oz. retort, asbestos covered, with standard ther- 
mometers, bulb % in. above the surface of the oil, the creo- 
sote, calculated on the basis of the dry oil, shall give no 
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distillate below 200 deg. C., not more than 5 per cent below 
210 deg. C., not more than 25 per cent below 235 deg. C., and 
above 355 deg. C., if it exceeds 5 per cent in 
The oil shall not contain more than 


the residue 
quantity, must be soft. 
water. 
SPECIFICATION FOR 
The zinc-chloride used shall be as free from any impurities 


3 per cent 
ZINC-CHLORIDE, 


of any kind as is practicable, being slightly basic and free 
from free acid. 

CONCLUSIONS. 
The following conclusions were adopted: 

(1) Coal-tar creosote and zine chloride are efficient preserv- 
atives when properly applied and when used under proper 
conditions. 

(2) It is necessary to keep better records than have been 
kept so far in order to form proper conclusions as to the 
merit of different methods and processes. 

(3) Preserved wood may be destroyed by mechanical action 
long before it is decayed. 

(4) The specification as given for coal-tar creosote is good 
practice and should be adopted. 

(5) There should be a standard temperature at which coal- 
tar creosote is measured. The temperature of 100 deg. F. as 
given in the report is recommended. 

(6) It is essential that timber should be properly grouped 
in order that may be obtained. The 
species, proportion of heartwood and sapwood, condition of 
the timber with respect to its moisture content, and the wood 


structure, will in general determine this grouping. 


a successful treatment 


(7)It is desirable to air-season timber in order to prepare it 
for treatment. Most woods can be best treated after being 
air-seasoned., 


Trade Notes 


A bulletin on rural line construction (No. 45) recently issued 
by the Kellogg Switchboard & Supply Co., Chicago, IIl., will 
prove of interest at this time to telephone men who are in- 
terested on the subject. It is carefully illustrated 
best practice in setting poles, guying, bracing 
Explaining the different wind and other strains, and the im- 
portance of careful guying; gives transposition brackets, in- 
sulators, arms, arm braces, etc. Tools required in line and 
Also the forms and contracts, con- 


showing the 


and wiring. 


telephone work and costs. 
stitution, by-laws and rules of order generally used by farm 
companies. The bulletin will be sent promptly to those in- 


terested upon request. 


The Detroit Graphite Company, paint makers, Detroit, Mich. 
has just issued a very neat and attractive booklet descriptive 
of the repainting of the Poughkeepsie bridge. This bridge is 
one of the longest in the world, and the enormity of the work 
in preparing the bridge, as well as the painting itself, is very 
attractively set forth. The book is one which every engineer 
should have in his possession, and the Detroit Graphite Com- 
pany will cheerfully send same upon application. 





Mr. William P. Henszey, a member of the firm of Burnham, 
Williams & Company, controllers of the Baldwin Locomotive 
Works, died March 23 at his home in Philadelphia. Mr. 
Henszey, who was 77 years old, had been connected with the 
firm for nearly 50 years. He was considered one of the fore- 
most designers of locomotives in the country. 

The Jeffrey Manufacturing Company, Columbus, Ohio, is- 
sued a new bulletin, No. 101, descriptive of the Jeffrey Lock- 
Jaw wrench, which is a simple and practical track wrench de- 
veloped because of the demand for a wrench whose jaws would 





not spread. 
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The expense and 
annoyance of paint- 
ing will not recur 
every year or two if 
you use 


Dixon’s 
Silica- 
Graphite 
Paint 


The pigments being 
inert set up no des- 
tructive chemical 
action within the 
paint coating itself-- 
it dries by natural 
oxidation in a tough, 
elastic film. Dur- 
ability records in all 
climates; write for a 
few. 


JOSEPH DIXON 
CRUCIBLE CO. 


JERSEY CITY, N. J. 
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Address: 


H. '(. PORTER COMPANY, 


Bontr: etors’ Locomotives on Hand In Stook’ 


‘No. 26, **Contractors.”’ 


GORNER SIXTH AND WOOD 
PITTSBURGH, PA. 








Ciena thiediotin tndeandnalliliandallinal woe ee ee me BN 





H. J. McCKEOWN 


MANUFACTURERS OF 





Contractors 
Plant, 
Stone 
3 Hoisting 

=> and Pile 
» Driving 
i Engines 
Crabs and 


Derrick 
Irons a 


A Specialty 
Jobbing Promptly Attended to 
612 E. FRONT ST., BET. PIKE AND BUTLER 
CINCINNATI, OHIO 








| ieee The Tr: 








When writing to 
Advertisers 
Please mention the 


RAILWAY 
ENGINEERING 





wie BSTE R _— 


INTERNATIONAL 
DICTIONAR 


Do you know tht the INARY answers 
with final authority ALL KINDS of questions in 
ies, Arts and Sciences, Geography, 
Biography, Etc.? Ncte Plan of Contents as {vll-ws: 
Colored Plates, Flags, State Seals, Etc. .. 
Brief liistory the English Language on 
Guide to Pronunciation ..... ... a= 
Scholarly Vocabulary of English . 
Dictionary of Fiction......... - 
Gazetteer of the World..... 
Biographical Dictionary. . 
Scripture Proper N -, 
Greek and Latin 
English Christian “ a 
Foreign Words.. 
Abbreviations. . _y s 






































380 P. 
5,000 Iilastratione: 
25,000 Added Words. 


Should You Not Own Such a Book? 
WEBSTER'S COLLEGIATE DICTIONARY. 
Largest of our abridgments. 1116 Pages. 1400 Illusts. 


Write for “‘ Dictionary Wrinkles,” and Raine 
P es, tame B.. y- peed ur — .~ mo s mage 
s chan siz 














''"G. & C. MERRIAM CO., Springfield, Mass. 


























10 RAILWAY ENGINEERING AND MAINTENANCE OF WAY 











} Over Rolled 
50,000 from 
miles Best Quality 
CONTINUOUS JOINT in use WEBER JOINT Steel WOLHAUPTER JOINT 


Catalogs at Agencies 


Th e R ai I J ol nt Com pa ny Baltimore, Md San Francisco, Cal. 


Boston, Mass. Seattle, Wash. 
GENERAL OFFICES: Chicago, Ill. St. Paul, Minn. 
: Denver, Colo. St. Louis, Mo. 
29 West 34th Street, New York City Pittsburg, Pa. Troy, N. Y. 
Makers of Base Supported Rail Joints for Standard and Special Rail Sections, London, Eng. Montreal, Can. 
also Girder, Step or Compromise, and Insulating Rail Joints, protected by pat- HIGHEST AWARDS Paris, 1900: 
ents in United States and Foreign countries. Buffalo, 1901: St. Louis, 1904. 











Pictures of Early 
__ Railroading 


Suttaat 


Four Interesting i in B 
Colored Engravings by E. L. HENRY 
also 
MEZZOTINTS in color by KING and 
CHARLES BIRD 


tiful 





SEND FOR CATALOGUE 


C.KLACKNER 


7 W. 28th ST., NEW YORK 











The Indianapolis Switch & Frog Co., Springfield, Ohio, manufacturers of only 





High-Grade Track Work; in use wherever highest efficiency is required; highest in quailty, 
esign and efficiency. Frogs, Switches, Crossings and General Track Accessories. 














wale d' ES 9 


Ws 














OTE OF 


rly 


eautiful 
ENRY 












































RAILWAY ENGINEERING AND MAINTENANCE OF WAY 




















50 Church St, NEW YORK CITY 


Dateeeeeemetnenes 


PORTABLE HYDRAULIC JACK 


The Jack shown in this cut is a special Hydraulic Jack 
patented by us for use in round house, machine shop and 
car barn service and is made in all tonnages from 20 ton 
upward. The wheels are so arranged that when the 
jack is in use the wheels do not interfere with the base 
of the jack. The Jack can be easily moved from place 
to place by tilting the jack backward till the wheels touch 
the ground and it can then be moved in any direction. 
It requires only one man to move any of the jacks of this 
type from one place to another and it can be done 
quicker and without injury to the tool than any means of 
transportation. 








Write for Special Circular. 
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Patented March 21, 1905 


Has been placed in service on eleven trunk lines 
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for placing under tie. 
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Lines for Bridge and Roof 
Computations by W. H. Burr 
Inspection of Materials and 
Workmanship Employed in 
Construction by A. T. Byrne. 
Ordinary Foundations, Includ- 
ing the Cofferdam Process for 
Piers, with numerous exam- 
ples of Actual Work by C. 
E. Fowler 
Bridge Trusses by C. E. Greene 
Structural Mechanic by C. E. 
Greene 
Treatise on Arches by M. A. 


eeeee 


Roof Trusses .... 
in Wood, 


Materials of Constructions by 
J. B. Johnson 
Permanent Fortifications by D. 
H. Mahan 
Strength of Materials 
Merriman 
Graphic Statics with Applica- 
tions to Trusses, Beams and 
Arches by J. Sondericker.... 
Pocket-book for Bridge Engi- 
neers: De Pontibus by J. A. 
Waddell 
Specifications for Steel Railroad 
Bridges and Structures by A. 
Buel 
General Specifications for Foun- 
dations and Substructures of 
Highway and Electric Rail- 
way Bridges by T. Cooper... 
Specifications for Steel Highway 
Bridges by T. Cooper....... 
General Specifications for Steel 
Roofs and Buildings by C. E. 
Fowler 
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EARTHWORK AND MASONRY 


AND ¥FS COSF. 
Specifications for Grading and 
Masonry for Railway Beds by 
We AEGO W'S cae dranva we vatna neers 
Table of Cubic Yards by S. B. 
PISNER Cesccinccets ncn eee cee’. 
Retaining-Walls for [arth by 
Malverd A. Howe.. 
Earthwork and Its Cost by ‘Hal- 
bert Powers Gillette......... 
A Treatise on Masonry Con- 
struction by Ira O. Baker.... 
A Method of Calculating the Cu- 
bic Contents of Excavations 
and Embankments | the Aid 
of Diagrams by J. C. Traut- 
We ccc cree uvestene Aaa Werte 
Prismoidal Formulae and Earth- 
work by Thomas U. Taylor. 
Earth and Rock Excavation by 
CPO Uo co ccnrears hak are 
Tables for Calculating the Cu- 
bic Contents of Excavations 
and Embankments by John R. 
Hudson 


Tunneling, Explosive Com- 
pounds, and Rock Drills by 

DPM ccac cece nace. 
Rock Excavation by Halbert 
Powers Gillette 2.0 0.526.028 
Tunneling by C. Prelini, Ad- 


ditions by C. S, Hill........ 
Ordinary Foundations by 
Charles Evan Fowler 
Railway and Other Earthwork 
7 by Charles L. Cran- 


ee ee a | 


Railroad Curves and Earth- 
work By €. F. Allen. .....- 
Modern Stone-Cutting and Ma- 
sonry by J. S. Siebert....... 
Improvements of Rivers by B. 
Bee CUIOUN AG! «J craceots sta oisaidew s 
Design and Construction of 
Dams by E. Wegmann 
Treatise on Roads and Pave- 
ments by I. O. Baker...... 
Highway Construction by A. T. 
ERUBEO:! gars mateclaloareinecie ncn. 
City and Pavements 
Suited to Cities of Moderate 
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29 
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25.00 
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1.50 


1.50 


5.00 


Size by W. P. Judson...... 2.00 
Earth Dams by Burr Bussell... 1.00 
Earthwork Tables by H. S. 

PUCNUCESOM: cic ca ceves ccs dee 1.00 
VENTILATION, HEATING, SEW- 


ERAGE. 

The Heating and Ventilation of 
Buildings by R. C. Carpen- 
NOE: Milee ucsaneev cs Cabaaueec cus 

Tables and Diagrams for Mak 
ing Estimates for Sewerage 
Work by S. M. Swaab..... 

British Sewerage Works by M. 
N. Baker 

Ventilation and Heating by John 
S. Billings 

Electric Heating by E. J. Hous- 
ton and A. E. Kennelly...... 

American Plumbing Practice by 

Cleaning and Sewerage of Cit- 
ies by Prof. R. Baumeister.... 

Dimensions of Pipes, Fittings 
and Valves by W. D. Brown- 
NN Sate ersictei rs re oe aes eee 

Swan Heating and Ventilation 
by William S. Monroe....... 

Sewerage Work Analyses by C. 
J. Fowler 


eee ee ee 


4.00 
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1.00 
2.50 
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75 
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em 


ELECTRICITY, 
MOTORS. 


The Induction Motor by B. A. 
Behrend 
The Induction Motor; 
ory and Design by Boy de 
Fe WOE, ccc dvenssaccteceee ss 
Power Distribution for Electric 
Railways by Louis Bell..... 
Electric Power Transmission by 
BOUIN OM. sci ucncacoswn cess 
Long Distance Electric Power 
Transmission by R. W.Hutch- 
inson, Jr. 
Electricity One Hundred Years 
Ago and To-day by E. J. 
PROUSIOMS co. canndeasuendnee sci 
Electric Transmission of Water 
Power by Alton D. Adams.. 
Electric-Dynamic Machinery by 
E. J. Houston and A. E. Ken- 
nelly 
High Tension Power Transmis- 
sion by 
Berlin-Zossen Electric Railway 
Tests of 1903 by Louis Bell.. 
Recent Types of Dynamo-Elec- 
tric Machinery by Edwin J. 
Houston and A. E. Kennelly 
Electrical Engineering Leaflets, 
Containing the Underlying 
Principles of Electricity and 
Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly. In 
three grades as follows: 
Elementary Grade 
Intermediate Grade 
Advanced Grade 
Practical Calculation of Dyna- 
mo-Electric Machines by A. 
E. Wiener 
Original Papers on Dynamo- 
Machinery and Allied Sub- 
jects by John Hopkinson .... 
The Electric Motor by Edwin J. 
Houston and A. E. Kennelly 
Alternating Electric Currents 
y E. J. Houston and A. E. 
Kenneily 
The Theory and Calculation of 
Alterating Current Phenom- 
pe -” Charles Proteus Stein- 


re 


The ge of Illumination by 
bets BOP 2s ccccccsscscace 
Electric Arc Lighting by Ed- 
win J. Houston and A. E. 
MGMHGINY ccc ccakcctnecacsea 
Electric Lighting Specifications 
by EB. A. Messill <2)... 4x2. 


Electric Incandescent Lighting 
by Edwin J. Houston and A. 
E. Kennelly 

Modern Electric Railway Mo- 
tors by George T. Hancheft. 

The Universal Wiring Computer 
by Garl Hetwien .. ..<cececcae 

Electricity and Magnetism by 
C. P. Steinmetz 

Shop and Road Testing of Dy- 
namos and Motors dl mG, 
Parham and J. C. 

Spangenberg’s Steam roe Elec- 
trical re | by Messrs. 
E. Spangenberg, A. Uhl, and 
E. W. Pratt ..... ctdseseeuns 

Storage-Battery Engineering by 
Lamar Lyndon 

Magnetism by Edwin J. Hous- 
ton and A. E. Kennelly..... 

Alternating Current Wiring and 


Its The- 


DYNAMOS, 


4.00 


2.50 


3.50 
3.00 
1.00 


Distribution by William Leroy 
PUGEr 6s casvinn tae cheeseaases 
Experiments with Alternate 
Currents of High Potential 
and High Frequency by Ni- 
MON ROGER sieaa ven taconeds 
Alternating Current Transform- 
CF Bye Ce as hse sax 
Static Electricity by 
Mason 
Diagram of Electrical Connec- 
tions by Cecile P. Poole...... 
Designs for Small Dynamos and 
Motors by Cecile P. Poole.. 
Dynamo Design; Its Theory 
and Practive by A. Press.... 
Lecture Notes on the Theory 
of Electrical Mfeasurements by 
A. W. Anthony 
Practical Management of Dyna- 
mos and Motors by F. M. 
Crocker and 35. S. Wheeler... 
The Dynamo, its Theory, De- 
sign and Manufacture by C. 
C. Hawkins and F. Wallis... 
Alternating Currents and Alter- 


nating Machines by D. C. 
WAGUMOMES oss ous wd scan ceneexe 
Transformers for Single and 
Multiphase Currents by G. 
AEE fon oak awa xcewsskents 
Management of Dynamos by 
ee ENGIN. 5 cc ccesnce 


Electric Motor Construction 
for Amateurs by C. D. Park- 
hurst 

Electric Railway Motors by N. 
W. Per. 

Alternating Current Engineer- 
ing Practically Treated by E. 
B. Raymond 

Alternating Current Machines 
by Sheldon and Mason...... 

Dynamo Electric Machinery by 
Samuel Sheidon 

Dynamos and Electric Motors 
Ed Trevert 

Electric Bells and All About 
Them by S. R. Bottone...... 

The Engineering and Electric 


ee 


Traction Pocket-book by 
Piship. iaWSOW «<< 2< <stecaess 
Electrical Engineers’ Pocket- 


Book by Horatio Foster.... 
The Application of Electricity 
to Railway Working by W. 
E. Langdon 
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TELEPHONY AND TELEGRA- 
PHY. 


Telephony by A. V. Abbott.. 
Vol. 1. The Location of Cen- 
tral Offices 
Vol. 2. The Construction of 
Underground Conduits .... 
Vol. 3. The Cable Plant.... 
Vol. 4. Construction of Aer- 
ial Lines 
Vol. 5. The Substation .. 
Vol. 6. Switchboards and the 
Central Office 
Wireless Telegraphy by A. 
Frederick Collins 
Electric Telegraphy by Edwin 
J. Houston and A. E. Ken 
nelly . 
American Telephone Practice 
by Kempster B. Miller...... 
Synchronous and Other Mul- 
tiple Telegraphs by Albert 
Cushing Crehore 
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EXHIBIT OF 


KELLOGG TELEPHONE TRAIN 
DISPATCHING SYSTEM 


AT ELECTRICAL SHOW, THE COLISEUM 








Interested railroad men from every State in the Union inspected the apparatus 
Send for our Bulletin No. 37-1. 







and studied its operation. 











TELEGRAM. 


Fay eer g ARE REQUIRED TO WRITE AL wae epee A Ld a: The TIME Sled as well as DATE @iled must be tranemitied. 
le 5 , and the Ti rei MUST BE SHOWN sah Tengen Tanpane be pared oa. 
(onsopt thoes osdroneed oe eoropck must be placed ta 









Time Filed 











Four poles down and all wires except telephones tangled up for 










at Erickton. 1# poles down one mile east of Brickton 





& sections 











will have all wires working five o'clock, 


















COPY OF COMPANY MESSAGE REPRODUCED BY PERMISSION. 
IT SHOWS THE KELLOGG SYSTEM MAKING GOOD. 
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JD. i a 
SPE SLE LEE, GsUPPLA 








Branch Offices: 
SAN FRANCISCO 








CAN. 





WINNIPEG, 





KANSAS CITY 
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The German-American Car Co. 


Manufacturers 


STEEL TANK CARS 


a e 
GERMAN’ AMERICAN TANK Tine 4000 


40nn 


General Offices 


American Trust Building, Chicago 


Plants at 


Warren, Ohio, and East Chicago, Indiana 








Railway Engineering CLARK’S PERFECT 


One Year--One Dollar SA ND D RIER 
The “Wells Light” 


is the 


: Se. Standard 
— su vl - " with 
a er EL» 110 me Railroads 

















Contractors 


17,000 ~ apne hi United States 


For accidents at night, for night construction. 
Itis **Always Ready. Unaffected by weather. 
Made in size 800, 2,000 to 4,000 candle 
power from kerosene oil. 


The “Wells Light” 


(Registered Title) Wallwork & Wells’ Patents ' 
No. 1 Dries About 10 Tons a Day 


Since its adoption for tire expanding, has me* No. 2 Dries About 5 Tons a Day 


PARKHURST & WILKINSON CO. 


been auupted by a number of roads. 

The Wells Light Manufacturing Company , . 
46 Washington St., New York lron, Steel and Railway Supplies 

CHICAGO, ILL. 











os ROBINSON, Sole Proprietor 
CHICAGO AGENTS, CRERAR, ADAMS & CO, 








[ —e 
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RICHARD DUDGEGN 


Inbentor, Patentee and Original 
Manufacturer of the 








> 
QS, 
a lay 


7 Hydraulic Fack, the Hydraulic Punch 
and Roller Tube Expander 


RICHARD DUDGEON, - NEW YORK 


— 


The ——— Switch & Frog Co. Factory Time Checks 


SPRINGFIELD, OHIO 
No other system has proved } | 


Switch Stands LE "Y PN so simple, so inexpensive to | 
Crossings ‘ju — ge FF  install and so eatisfactory i in 

A F AH) operation as fhe Time 
Frogs kd I y Check System. 


Switches 
Derail ' | Our pamphlet “Time Checks 
_— X and Their Use” is well worth } > 
ee Lj Etc. WRERL the three minutes necessary | 
Steam and y ~> Especially designed for a reading. 


Electric and adapted to meet American Railway Supply Company 


Railways requirements of 


HIGH-SPEED HEAVY-TRAFFIC RAILWAYS 24 Park Place, NEW YORK 
Address Dept. L. 














Catalog ue upon request. 














CAREY’S 


Patterson Blocks Cement Roofing 


The Oldest and Most Durable Composition footing on the 


Market. In use on all classes of rajlroad buildings 
ARE TH a BEST throughout the United States. 
Carey’s Asphalt Roofing Paints 


For Tin, Iron, Steel, Felt and Composition 
Se Roofs; Bridges, Stacks, Boiler Fronts, etc. 


Carey’s Freight Car Roofing 
All Sheaves Bushed. 2-ply, 3-ply and Burlap Center. 


All Hooks made The PHILIP CAREY COMPANY 


Sole Distributers. General Offices, CINCINNATI, 0. 
from Staybolt Iron 


and flattened. Also 
Extra Heavy Oil! JACKSON SHOVEL & TOOL GO. | 


Well Blocks —Manufacturers of— 























WRITE FOR PRICES 














Track Shovels and 
W. W. Patterson Company | | Locomotive Scoops | 


MONTPELIER, INDIANA 
56 Water Street PITTSBURG Send torte Batehauas. ’ 




















